

?rT?r ^T|T 5rTPfV s^tth^ 3RiT?jft ^ 
LbI Bahadur Shastri Academy ^ 

of Administration 1^ 

»T^ft & 

MUSSOORIE 2 

fFcHir^rir • , , ^ 

Library § 

3T^Tffc^T?!fW •77/aj2A__ & 

Accession No . ^ 









1?ACE REALITIES IN CULTURAL GUJARAT 


REPORT ON THE ANTHROPOMETRIC. SEROLOGICAL AND HEALTH 
SURVEY OF MAHA GUJARAT 

By 

D. N. MAJUMDAK, m a, p.k.s. (Cal.), 

Ph.D. ( Canta.b. ), F.N.T, 
Reader in Aiiiht’of>oly"y, Lucknotn Univer.nfy 


Published by the 


GUJARAT RESEARCH SOCIETY, 

46-48, Esplanade Mansion, 
Mahatma Gandhi Road, Port, 
BOMBAY. 

1950 




CONTENTS 

Page 

FOREWORD .. .. F. G. SHAH .. i 

INTRODUCTION .. .. D. N. MAJUMDAR 

FART I- -SEROLOGICAL STATUS OF CASTES AND TRIBi:> C'> 

CULTURAL GUJARAT.. D. N. MAJUMDAR axu K. KISHEN . I 

FART II-ANTHROFOMETRIC STATUS OF CASTES AND TKIBF.^ 

OF GUJARAT .. D. N. MAJUMDAR .\m> A. R. SEN Li. 

PART III—A COMPARATIVE STUDY OF HEKiHT .\ND WEIGHI 
OF THE C.ASTES AND TRIBES OF GUJARAT 

D. N. M.AJUMDAR am. S. BAH.ADUR .. 65 







FOREWORD 


When the Gujarat Researcli Society was founded in 1936, one of the earliest 
t ruc-s of research contemplated was an anthropological survey of Gujarat. A 
t u- [>ooks mainly based on Census Reports and on materials collected for the Distri<'t 
arid Provincial and Central Gazeteers were in existence, and R. E. Enthoven's Tribes 
aTid C-astes of Bombay Presidency (1922) held the field as a useful summary of 
rj. ithropologicai data also for the Gujarat region. 

In the Journal of the Gujarat Research Society for July 1939, I had made a 
r vif-u' of the extant literature on the subject and pleaded for anthropometric research 
on nine subjects. I had suggested that th(^ meagre data on which the anthropo- 
e.etric siiricys of Sir He rbert Risley in 1897 and of Dr. B. S. Guha in 1931 were 
iv jfcsed should be supplemented by further research on a countr 5 rwide scale. There 
-r;: difficulties in obtaining trained anthrojjometrists in Western India who would 
LLiidertakt' this work on behalf of the Gujarat Research Society and nothing could 
1> till Dr. D. N. Majumdar \'oliinteered as a labour of love to undertake in 

f' -'Cr inb<T, 1941, the antliropoinetric. measurements of the Bhils of Panchmahals. 
D’v G M. Kurulkar of Seth G. S. Medical College, Bombay, also helped in this work. 
Th' ivsults of their investigations were published in the Journal of this Society for 
('ct >brr, 1942. The study was extended to the Bhils of the Rajpipla State in the 
v/mtvr of 1943 and Dr. Majumdar contributed a valuable paper in October 1944 
r, uuber of the Journal of tliis Society on the Racial Affiliation of the Bhils. The 
t irtiier study of the problems of the Bhils has been entrusted to a research scholar 
Mr. T. B. Naik, to whom the Society gavc‘ a scholarship for alx>iit 3 years. He is 

pref)ariug a thesis for the Ph.D. degree on tlu^ Bhils. This important tribe, 
t : > total population of which is about 40 lakhs spread over various linguistic units 
e diibits a diversity of cultur<‘S and ]»rovides an ethnological problem of great com- 
f lexity. 

In th(* meantime, financial pre[»arations were made by tlie Society to invite 
It, D. X. Majumdar for undertaking a racial, serological and a health survey of Maha 
(■;ujarat. With his indefatigable energy and his previous experience of similar 
surveys in the United Fhoviiices and in Bengal, his tour extending over 2,000 miles 
of Gujarat, Saura.shtra and Cutch in the winter of 1946, became extremely fruitful. 
Ke measured 3,600 persons and tested 3,000 blood samples belonging to 26 groups. 
Thi> represents the most comprehensive survey attempted so far in this part of the 
c . untry. A preliminary report under the title, ‘Race Elements in Cultural Gujarat,’ 
v/as presented by Dr. Majumdar at the tenth anniversary ct'Iebrations of the* 
Crujarat Research Society held in November, 1946. 

The aspirations of the Gujarat Research Society for anthropological research 
are not restricted to the study of the culture of the exhibiting groups of tribes and 
cikStes and to the discussion of racial elements for the modem population of the 
coaatry. It sponsored in 1941 with the help of the late Rao Bahadur K. N. Dixit, 
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Div^’ctor »>t An hiu > rl<t:^y, an expedition tor the study of tlu‘ prehistoric innu 

in the Salwinati \'al!t v under ibe leadership of one of its members, Dr. H.D. Saiikalia. 
Theiir^t rt port ef liii- sur\ rv ap}« ared in the Journal of this Society for April 1i->4S, 
Thfr ijumhlr be.;:inniriL.- ihi :i made have blossomed forth in bnlliaul researcli siib- 
s* jUMilly hiianci d ny S)r Dorahji Tata Trust and ilx Deccan College Kest^arch 
Institute, and has laid tin foundation <4 the modern study of the Prehistf)ric. Man 
m Western India. 

Th<’ 1 <•iiijMWte eliaracter of anthropology, as a. science loveriiig as it doe> tli^* 
simiy «'f ii .tn in all djr( ctinns of his eouiprehensivi' activities including his health 
a id plov.-'ical iitJKS'^, !!a< U' i h-ni lost sijjht of l)y this Scu'iety. The ]>reseiit anthro- 
l•i:Th ^ric -iirw y coriduci< d by Dr. Majumdiir already includes a liealth sui\'« y: 
Furi]i« iv the Health ami Nutrition snin eys of children and famili(‘s cojiducK^l by this 
S ‘*;iety ;■ Iso the standardisation of psychological and intelligence tests, forma jiart 
of the Ni.iional Bioiuetrie Idan for the survey of tht‘ luiman material throngln-ut 
-India, e(j]-.teni]dated Viy this Society, with sptM-ial reference to (iujaral. Modt ro 
a jlhropoliiv has extemh <l its seopr bev»>nd tlu^ study of the tribal grouj>s and is 
eking to secure froiii anthroi)om« try exact iulormation about the physical ami men 
t< .]gT<«u th and dexclopmeJit of th< naiiimasa whole, ( loldenwt iser’s classical study 
of ll.'c lu alth o1 the population of New York (dty provides a valuable guide for simikrT 
Tcseatvli on a iarce scak in a backward country like India. 

The ]>r( S( nt n p<ni of Dr. MajnmdarY Survey of C.ultural (iujarat pn 
special feature^ which are not only of regional but national and international 
iru'i'.»rtance : 

). Tho <ur\ ey wa> I’laiimd aft< r those for tlie-I’nitid Provinces* and Bei^gul 
.P:^ovmc«' Writ completed and has ilie iuivantage of the })revious t‘Xperieiice both in 
ih*‘ <-^Tological ;uul a)tt]ireej,.>mrtric aspects, as well as the stati.stical analysis and 
C' pr' >,f utation. 

2. The atitliropeoiiftric mcastireuit rus W( re all taken by one person. Dr. Majiiij..' 
tkir hi.mself and tlie st rolcigical tests wen carried out under his personal superN ision. 

S. The physical uui asurements ro>a r the'standard 13 eltaracteristics used by 
Cuba in tlie Omsus Rr pt>rt. 1931, llufSe for the T. P. and Bengal surveys by 
Dr. Majumdar and Dr, I. Kar\> for Maliarashtra. 

4 . thiltural (iujarat is radically a homogeneous area. Whatever may h<n e 
be+n tlie racial coui]dr.\ion of Gujarat in earlier days, today thi* various strains have 
got merged U]» atul that is why Gujarat stands out as a mt*so-cephali( (medium- 
beaded) jirovinco. 

Thotigh tlitu'v are two ucinuiant racial tyj>es in Cultural (iujaral, .>rie 
bTachyct-})halic (round-lir adt d) and le})ton-hine (narrow-nosed) and tlie oth^ r 
dolichocephalic (long-heatled) and nie>orrhine (meditun-nosed), the latter resulting 
from a Tjiixture wiili a dolichocephalic phityrrhine t\-pe,, being the substratim:*, 
v/hil<! between the types are found a large nuvjibt r A rnixed ones. High' r 

* .Pub 1 shed in S;*' 1 Cya^ VnJ. 1=X, ]V/Eveb 
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(asl* show iiUH'i- ol bntcluT/ej>iui.l!\" than th« l^wr- -r'C s. ilx' -i: » 

1 e:a;' pivdomiaaiitlj^ (lolich^H'cphalii-. 

b. Tho aathroponu'tric n.-siilts ba>'.‘d on ilv.- ihoh'iU: oi racial fl'.;*;- 

k»r the various nK:iisiirfiii< ut> taken loads a divisi^.ei tuvniv-iO c 

groups iiit(> f()ur uiain (‘Instors : (a) Bhan;4'i.. Bhil and othoi> : (l>) Arris*/ .', 

ilachlii and Kharwa ; (c) ivuiibi l*atidar. Sunni Bnia. Luhaiie., M*'in<»u, Kicvs 
Uiij}*ui, Nai^w BrahiTiin, Audioli Brahmin and Oswai Jain ; (di Th»- Moixr. kab.j/', 
W'aulioT and Miana : (o) Thr I’arsi, Bhcitia and Bhaihda 

7. Thf'sorologioal < vidoiico almost similar t-* thr al)*»\». The trii)ai •U;/'*, 
tiir ^lohrs, Hie \Va;L(li(‘rs and thr Rabaris ran ]>r isolatrd from tli* Ihfibor oasp-'s 
•-nd thr Farsis. 

S. So also the rrsults of thr iu'altli surwy based on tlir siirtao*' ai\‘a and i‘as:d 
ru‘ta.l>olir rati' point to a similar classitication: (1) Thr Parkis, the Bhatia, th Biia- 
v jTi and th(‘ Luliaua comr at tlio top ; (2) thr Audit h Bnihmiu, Nagar Braiimi i, 
(.*s\\a,l Jain, Rajput and Kunbi I'atidars occupy an intru-iurdiati; status ; (3) whilr 
lv'»Iis. Machhis, thr Artisans and tlir Bhauiiis an* at tlu bottom. 

ihirtUer statistical analysis by eniployinc' —statistic tecluiique is Ixu'.it 
tL 'iic at Lucknow and ilie results along with thr indiviriual data o!)r.ain<. i f:/.* 
( rujarai. will l)e published in a subsiatuont uumb'-r of tliis Jimmal, 

Dr. D. N. Majumdar's antlg*i>pom*‘tri(‘ work in thr region of (.iujarat lia.s a 
( ibour of love to him. The I'. P. and Biaigal Ant]iro|.>ometric Sur' t'Vs weiv pianu*.td 
undtM* the ausf)ices of the Provincial and Central g<nvnim<‘nts and had larger 
ri-sources available to them. When the Gujarat n gionwas surveyed in 194(^47, the 
• L nv r.ciitral State Ministry organisation was not t;\>‘u completed but the hospitaht}^ 
id the State authorities especially at Cutch, Porl>aii(lar ami Rajpipla rendered the 
mithn» pome trie and serological inv'estigation possible within the short time axailable. 
Ihr Go\'erniueiit of Bombay \'ery kindly gaw a grant of Rs. 2,509 in the year 
t94(S f(n' this r(*si*arch sur\^ey work, but the expenditure incurrt*d has bi-en very 
iica\*y. The Gujarat Research Society takes the o])|)orruuity to tluink Dr. D. N. 
^lajumdar and his collaborators for their methodical work and the State and Gov- 
( rnment authoritu's for their goodwill and co-operation which rendered passible this 
survey. 

The Gujarat Research Society hopes that the work of anthropometric research 
thus initiated by it will be extended by the new Universities in Gujarat with new full 
hedged Departments of Anthropology. For without the study of man, all higher 
learning and research will lack the intimate contact with human realities which is the 
essxiriitial condition of human progress, and without such research, the new social 
order described in the new Constitution of India cannot be achieved. 


10-11-1949,1 
Bombay, j 


P. SHAH, 
VTce-Ehresident, 
Gujarat Research Society. 




INTRODUCTION 


Haxiey^^) coiu])iired India, her shape to the diamond on a pack of cards, having 
a north angle at Ladhak, a south angle at Cape Comoiin, a west angle near the mouth 
01 the Indus and an east angle near tliat f>f the Ganges. Herbert Risle3^(‘^) described 
J/idia as an irregiiLirly triangular or pear shaped fortress, protected on two sides 
by sea ajid guarded on the third by the great bulwark of mountain ranges of which 
the Himalaya ‘forms the central and most impregnable portion’. Fhe natural defence 
of India., provided by the range of hills and the high seas, does not fit in with the 
chain of contacts India has had with the outside world, either through the successive 
iiivasions by land and sea or witli the trade relations that India established with 
tli *5 middle and the Far East. In the nature of the country or in its climate from 
<"entral Asia to the Deccan, there seems to be no insuperable physical obstruction 
*to the gradual migration of hordes of pastoral people alike for their food habits accus¬ 
tomed to rapid travel and nonradism’. Therefore, Risley’s conception of India having 
been inhabited entirely by barbarous tribes until the Aryan invasion of c.1500 B. C. 
does not seem convincing. 

Indian prehistory cannot be dissociated from that of Asia or of the Far East. The 
geographical characters of Asia, the possible division of Asia into two parts, the low¬ 
lands of Mesopotamia, India, China and Manchuria, must have had something to do 
with tite disperson of races of man. Two-fifths of Asia are occupied by two large 
plateaus, thes<5 are areas whore no settled life is possible, they are either steppes or 
deserts ; 'even the lowlands of Siberia are partly made up of marshy forests which 
prevented settlements.’ Kropotkin,(®) thinks that the most suitable cradle of civilisa¬ 
tion must ]:»een Mesopotamia. Haddon(®*^) suggevsted that man might Iiave 
evmlved somewhere in Southern Asia and he also thought it probable that the 
early groups were not unlike one aiiotlier, but possessed a ^tendency to variability’ 
which was controlled and directed by geographical fixation or isolation. 

Inspite of the generally conceded connection of India with the outside world 
from Vf3ry early limes, India’s to])ographical conditions may have had some direc¬ 
tive control on immigration. Before the introduction of navigation, India could 
probably be approaclied only through the chains of mountains, through the gaps 
and passes that outlined difficult routes. As most of the palaeolithic finds are located 
in the central and peninsular parts of the country, it is likely that the forests and 
the terrain referred to above, did not favour in the past any immigration of consi¬ 
derable importance or of continuous type. The palaeolithic age in India probably 
was not so well developed either in the perfection of the technique or in the forms 
of the implements, as one meets in Western Europe, during the middle or the upper 

(1) J. Ethnological Society (bond.), Vol. 1 ; (2) Risley, H. H., People of India (bond.), lOlS, 
p. 1 ; (3) Geog. Journ., xxiii, 1904, pp. 176, 331 ; iSA) Haddou, A.C., Tlie Wanderings of Peoples. 

p. 12, 16. 
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palaeolitliic and as Col- Meadows 'faj'lor (^) has said, ‘the neolithic may even ha\'e 
superseded the lower palaeolithic/ 

In a paper on tiie ‘Neolithic’ FrobJem in the Prehistory ol India, Gordon K. 
VValley C”*) gb es an i^xposition of tJie distribution and nature of Indian Stone ('ulture, 
based on his ar<'liaeological field work in India during 1938-39, and also upon a biblio- 
grapli> of over 150 titles ‘dealing specificall\’ with neolithic-like objects found in 
India and also on tin* basis of literature dealing with tlie archaeology of the Middle 
East and tlu* l^'ar East, ^^'alle\' concludes that ‘there is no |)ositi\'e archaeological 
})rool for the existence of neolithic peoples at any time before or after the use of 
metal was introduced into that country,’ ‘Tlie Indian smoothed celts of neolitliic' 
t\'pe appear to be derix ed from the eastward and there are typological relationship's 
between the Indian and Ear Eastern types. Also, as the south east Asian stone 
celts similar to Indian ones occur in archaeological associations with genuine stone 
age characteristics, most Indian celts also belong to the stone age cultures, and finally 
he assumes an eastern origin of a p'ost-p:)leistocene prehistoric cultures, and as the 
neolithic sites are all located in eastern half of India, the latter belonged to a ‘fairly 
large south and east Asiatic' area/ Walley distinguishes the neolithic culture from 
the generalh* accepted classilication with stone age cultures, for he says, ‘the y'rimary 
trait that sets neolithic culture ap'art from other-stone age^ ones is that of intentional 
food-t'roducing as oj'px'sed to mere food gathering as a means of subsistence. This 
trait is found in the form of agriculture or animal husbandry or a combination of 
the two/ px'ttery is needed for storage, and that is why, it is associated with the neo- 
iitliic culture, btit jx'ttery In* itself cannot place a culture as neolithic. The distri¬ 
bution of the luudithic celts indicate a spread from the east to west while the indi** 
genous stone cultures may or nia\* not be associated with the neolithic. 

Ri\’er terraces in India have yielded a large ^'a^iety of stone tools and imi'lements 
which can probably be equated with similar artefacts in Euro])e and Africa. 'Fhe 
mesolithic industries of E^urope and Africa find their counterparts in the microlithic 
industries though the chronology and sequence of these industries are not certain. 
Microliths have a very wide distribution in India. In the Mahadeo Hills in ('. P., 
all along the .south-east coast, in Hyderabad State, in Mysore, central India and in 
cultural Gujarat, even as far as Sind and the Punjab various sites show not only the 
abundance of microliths, but significant details which enable a tentative approach 
to the dating of this culture. The Gujarat microlithic culture according to Sankalia 
is earlier than that of Mohenjo-daro while the association of microliths with neo- 
liths in comparatively higher levels and the occurrence of microliths alone in the low¬ 
est levels in Mysore raise the problem of sequence as also of continuity of origins. 
From the stratigraphical evidence as far as it can be judged, it may be stated that 
no tools of human origins have been found in the early pleistocene beds but the va¬ 
rious stone and flake industries can be tentatively traced to the middle and the upper 
pleistocene strata. Prehistoric research in recent years has outlined two ‘different 
manufacturing traditions of similar antiquity one along the Indus and the Sohan 
terrace and the other from ‘the basal Narabada Group of Central India,' and generally, 

(4) Megalithic Tombs and Other Ancient Remains, Hyderabad. 1941. 

(5) Walley, G. R., J., Washington Aca. Sc., Vol 39, No. 6, June 15. 1949, pp. 181-201. 
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trom Iho ‘ I)asal graN'ols all o\'or India.' l‘.h(* Snlian indnstry with it< primary 
Lr.cu* in the nortli, produced pel)ble chop|x*rs and flakes and cores ot cIacto-ia\'aUo'’ 
Nean, types, and e\‘ol\ed onits own lines. ('’A) The latter tradition is the cort-tO’/4, 
or the hand-axe witli its primary focus in the Peninsular portion, es])ecially round 
Madras, and is n*lated to tJie KurojX‘an or African coitp-dc-poiiig industry. I'nnn 
the chronology worked out on the basis of the glacial s<‘Ction in the Kashmii region, 
the late ])alae(>litliic which is doiuinantly a flake industry of a ‘lull bldoded lav;d- 
ioisean siinilarls' noticed in the Narbada \'alloy and in Peninsular India' may 
traced to the last glac'ial phase. It should not strike strange, if we focus the habitat 
oi palaeolithic man in Peninsular India, the oldest finds of stone iinjdenients having 
bt‘t ‘11 met in the lower (‘eiitral Provinces, in the (iodavari bed and in Hy derabad 
Mysort‘ and the ravine beds of the Madras Presidency. If neolithic spread from 
the east. palaeolithi<' might have hatl a soutlu^rn origin, 'the proto-neolithic phase 
iiaye been discoy'ered in northern and yvestern India but the microlithic pliase i> 
IoiukI widf^ly scait<‘red .south of tlie \'indlivas. thoiigli outposts are met yvitli in. tlio 
nortli (^B). 

Die skeletal remains of India are meagn* and of doubtful antiquity. The Ba 
yana and the Sialkot crania (”) cannot claim a distinct racial origin .from the people 
«>j the Punjab as they are found toda>'. 'riie shape and size, of the crania, are 
such as an* obtainable annmg the people of the Punjab and on the evidence of the 
nasal Ixmes in the Bayana skull. Keith takf^s it to be ‘narrow )>ronuuent Aryan 
t\*],)e.’ I'he Nal bones, do ji(»t give a different origin, though Sewell and Guha find 
clear e\’idence of distinct races inhabiting parts of India and the region to the north 
aiii.l west. ‘Of tlie three primitive skulls obtained from nortli wi*steni India,' write 
Sewell and Guha (*) “namely the Bayana, Sialkot and Nal Crania the last tw(> show 
close affinities with each other, and almost certainly lM>long ti> u single race and aie 
jiqqnoximately re})rescuitati\'e of Mediterranean stock. ” I he loyv vault of the Bayana 
.skull and its heiglit-bregma index are interpreted by the same authors, as indicating 
certain degree of intermixture of the Mediterranean with certain other type. 

The race elements in the population of the Indus veilley at the time of Mohenjo 
daro and Harappa consisted probably of ‘a longheaded, medium statiired people/ 
not yery powerful or strong, ‘a tall longheaded heavy’ brained stout browed ek> 
nient’ and a 'brachycephalic piano-occipital Armenoid type' which characterises 
the people of Asia Minor today*. Dr. Krogman of the Boston Museum of Fine Arts 
lb S. A., examined a skull from Chanho-daro yvhicli is alleged to be that of a young 
woman placed in a jar after decapitation. He discovered a proto-Mediterranean 
strain in it with the ancestral Negro traits associated \y ith it. Incidentally Krogman 
suggests that the Mediterranean race may have had a Negro infusion. Keith finds 
in one racial type of Mohenjo-daro which showed a cephalic index of 70.5, a high 
\ault, prominent brow ridge, a deep sub-glabellar notch and big post-auricular 
occipital development, Sumerian and Caucasian affinity, but some would affiliate it 

(5A) Sankaiia H. D. Investigations into the Prehistoric Archaeology of Gujarat, Baroda,. 
(lf»46),pp., 101-132. 

(SB) Krishnaswami, V.D., Stone Age India,. Ancient India, No. 3, Jan., ’47. p. 11. 

(6) Keith, Sir Arthur Jl. of Anth. See.. Bombay, Vol. IX. No. 6, pp. 683. 

(7) Memoirn of the Archaeological Survey of India, No. 35. 1925. p. 30. 



\iii 


IIvTKODUCriON 


with tJie I)}do-Austrak)ids. W'e lla^^e not much deiinite ijiforniation to go b}? of 
skeletal material of Mohenjo-daro or of Harappa, and neither we know the intt r- 
relation between the Harappa and Mohonjo-darii racial types. The extensive 
tribution of the Harappa civilisation as evidenced from no lass than tliirty .sev< i 
sites scattered oN-er a thousand miles area make it iwobable that the massively ior- 
tilled cities were probably aiitocratically ruled and were the seats of distinct racial 
or cultural groups monarohically disposed. (^) Whether the cultures of the three 
racial types were different and superimposed one upon tlie other w^e do not know b :t 
the destruction of tlie Harappa civilisation must have been broiiglit about by t. e 
ravages of climate or by raids from the border countries. .Some are strongly iiiciin* 1 
to tile \’iew that the raiders came from Baluchistan ‘whicli was probably, as it Wi.s 
11 ]) to a hundred years ago, the home of turbulent and warlike trilx^-s.* Pathan rai h 
ers have a traditional past and their destructive role is too well-known in rece-y: 
times to warrant refutation on slender evidence, fhe violent death to which the 
people of Mohenjo-daro is lielieved to have been subject to, as evident from ‘the oy> 
torted attitudes in which tlie skeletal remains were discovered’ has more than 
passing interest. From an e.vcavation in the upper loessic deposits near Nausher.i 
in the Punjab Salt Range, De Terra found “ stray microliths and remains of Ho/;; - 
sapiens of dolichocephalic t 3 'pe and funerary pottery of liand made neolithic type. ’ 
In the Adichanallur skulls, Elliot Smith found a definitely Australoid and also i 
Armenoid strain at least among some of ‘the better preserved specimens.’ T/.e 
racial type disclosed in tlu^ human remains at Taxilla is also longheaded with a lo'v 
cranial \'ault and larger head which makes for brachycephaly. The face is ‘unusuaTy 
long and the nose fine and liighly pitched.' Of the six skidls excavated in eartlie i 
urns in the Tinnevalley district of south India (1900) Zuckerman (1930) found 
one to be Australoid, but not of the most primitive character, the other he described 
as Mediterranean. The skulls discovered in Maski in Hyderabad, a preliminary 
examination of whicli was made by the author in 1948, (Report now in the Pre>‘:) 
si low two distinct racial types, a brachycephalic Armenoid type and a Mediteri'anea i 
similar to the Sakkara series. 

The race elements in Asia can be viewed in the background of craniologic.d 
material, both proto-historic and prehis,toric. There must have been more than one 
race of man in the palaeolithic times. Asia must have had several longheaded tyjxis 
whicli ilifferentiated into distinct races in neolithic times. The distribution of the 
longheaded proto-nordic(?) and Mediterraneans who might originally have come from 
the same prehistoric ancestral racial stock, showed eastward and westward swings 
following the fluctuations of climate in Euro-Asia. The Turki and Ugrian, were 
the two brachycephalic peoples in Western Asia who had probably common origin. 
The Mongoloid peoples according to A. C. Haddon,(®) existed around the Central 
Plateaus and might have differentiated into two types and dispersed east and south. 
Movements of people from south China has influenced the East Archipelago. South 
of the Asiatic plateaus there probably lived a dark long headed race which scattereKl 
itself in south east Asia as far as south India. The Andaman Islanders, the Semang, 
the Aeta of the Philipines and the Pygmies of New Guinea are of Negrito Stock, 

(8) Wheeler, R. E. M., Harappa, The Defences and Cemetery, Ancient India, No. 3, p. dO. 

(9) Haddon. A. C., Op. Cit., p. 32, 




IKTKODrCTlON 


iX 

The ^ arliest inha-bitants of Sumer and Arabia were of the Mediterraueaji rae * 
und the Al}>ine race or the Western brachyccphals had its centre of difEereutiatio:! 
somewhere in western Asia. 'North-west of the hypothetical centre of origin of rhv 
human race, live the' Xonlics who may have been the latest to difEerentiate' and tliv 
adventurous spirit of the; race made it possible for it to travel wide and scatter tliem- 
Si Ives over large areas in the proto-historic age. Coming towards India, Asia Minor 
h:..d an Al]>ine substratum which probably mixed with a Mediterranean element and 
tovvards the west liad an infnsion of Scythian blood. The Semites have been in 
<K-iipation (»f Swia from very early times and the greater part of Iran was ‘originally 
^•ihabited by the Alpines, who are represented by the Tajiks.' 'The Persians arc 
rally known to be proto-Nordics but they also show strong Mediterranean iit- 
iinence,' for \Nhich they have <iarned the title ‘Oriental.* According to D<*nik(‘r, 
Ihr' Iranians possessed the main characteristics of the Assyroid race with admixture 
oT Turki.sh eh ineiits in Persia and Turkey, Indo-Afghan elements in Afghanistan 
r:.nd Arab and N\ groiti elements in the south of Persia and Baluchistan. Tlu* Per¬ 
sians havt been di\ idt^d by Deiiiker into three geographical groups, viz., the Tajiks, 
Ilej Hajemis and the Parsis. The Tajiks spread beyond the frontiers of Persia into 
V* ostern Afghanistan, tht* north west of Baluchistan as far as the Pamirs, even be 3 ^ond. 
Tiiey are a bracdiycephalic people, above the average height and show traces oi 
intermixture with the Turkish race. The Hajemis and in some measures the Parsis 
who are dolichocejbalic and of average height are of Indo-Afghan type. TI>.^ 
i’arsis mmst have come into India after the destruction of the Sassanide eni|>ire 
ai. cording to Haddon. (^®) 

Loitg before^ the Aryan spi*aking rac(?s came into India the country was inhabited 
by a dark race tvho is often confused with the Negrito but it was probably of the 
]3i<lo-Australoid stock. 'Curious and interesting as they are from the point of view 
of general anthropology' wrote Herbert Risley(^^) 'the Andamanese have had n j 
share in the making of Indian people’. The anthropometric data collected by major 
IVjolesworth, led him to conclude that the Andamanese on anthropometric evidence 
were difEerent front the aboriginal tribes of India and Sir Williaii Flower and Sir 
Willian Turner came to the self-same conclusion. On the strength of craniometric 
e vidence both Flower and Turner agree that the Andamanese heads differ in essen¬ 
tial particulars from those of the Dravidians and the latter considers that 'no din^ct 
r vidence of cither a past or a‘ present Negrito population in India has yet been obtain¬ 
ed (Ibidp.32). The Andamanese are short headed, broad nosed, with a low cranial 
cajiacity which when compared with the Iiido-Australoid indicate divt;rgt?nce of 
great significance. In a recent book on Human Ancestry, R. R. (rates traces tln^ 
Indo-Australoids (Proto-Australoids) to the Pithecanthropus aud about the origin 
of the Negrito, he thinks the latter probably originated later than the proto-Austra¬ 
loids. At any rate, writes Gates,their spread appears to have been at a later 
date. It is also suggested that the B blood-group has spread much later than O 
or A. The Indo-Australoids are low in B, but high in O and A, while as we pass 
into the Mediterranean and mixed Mediterraneans or the Alpine element in India 

(10) Haddon, A. C., Op, CiU, p. 26. 

(11) Ridoy, H. H., Op, Cit, p. 32. 

(12) Gates, R. R., Human Ancestry, p. 355. 
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tht iucidt'nce of B becomes high and decidedly significant. The t^aiiiyaiis liavc- ;v 
wry high A and little and the Bhils have different values for B in different 

?uva.s—the majority of Bhils do not show a high B incidence.The large incidenci: 

< f B in India has been suggested to be due to Negrito mixture among the Mongoloids 
vvhicli later on filtered among the j>opulatiou of India as a whole, but the Chwan 
iMiao in W est<Tn China have a very high B fXTCentagt*, Tf a high B in India shows 
.■egrito mixture tlu' serological evidence must be interpreted as assigning a negritn 
> rigiii for th(' Jats, Pathans, Bengal and V. P. Brahmins and most of the high castes 
'•i Iiulia.C^) The fact is that if then* is a n(‘groid influence in the Indo-.\ustraloi(ls,, 
r !ir latter is to lx* traced to tht* wt‘St and it is probably African, rath(*r than that 'd 
Cir Negrito of the Far East. The Nishada which k. P. Chanda(^®) claimed to h 
■\ presented by the dark, short statuivd and broadnosed jungle tribes of India, are 
til ‘ Fn-Dravidians’ of A. C. Haddon and were Indo-Australoids. The Nishadas, 
•• cording to Chanda were the original speakers of the Munda family of languages, 
til.dr descendants through contacts adopted eitlier tin* Indo-Aryaii or tlu* Dravidian 
dialects or patois. Dr. S, Koriow has found similarities of the Munda with Monkh- 
juei aiul Pater Sclimidt finds common elements betwetm Munda, Khasi. Nicobare.se, 
Wix, Sakai and the MonkhnuT. That the Muiula family of languages had a much 
wilier distribution has also been suggested by E. A. (latt and S. C. Roy.(^’} The 

< arliesr inhabitants of India were probably the Indo-Australoids. The religious 
iife of the Harappa |X‘ople was characterise<l by various doses of plant and animal 
unship, and they were used to charms and amulct.s as well. They worshipped 
si'Mies, phalli(’ emblems, animals, half-human, fabulous and grotesque, also tlu^y 
w.»rship]XMl tree spirits and other godlings. The figure of a man seated, on a low 
stool with head gear mad(' of buffalo horns fitted witli plumes like tlu* om* worn by 
ihc Bis(ni Horn Marias of Bastar, C. P., probably forming the ceremonial or danci* 
drv ss of tli<* peo])le.s, surrounded by animals, point to non-Aryan influence in Mohenjo- 
daro civilisation, for tlu* buffalo is couiiectt*d with tlu* Monkhnu'r culture. 

The tribal people of interior and frontier India (excluding tlu* North Western 
[•'toiltier which is now in West Pakistan) are (dther Indo-Australoid or Mongoloid. 
Till* Indo-Australoids havti mixed with a Mediterranean Stock in Peninsular India 
uiivl in Gujarat has been assimilated by a mixeil Alpino-Mediterranean people, the 
Alpiiioid moTi! evident among the higher castes, the Mediterranean among the lower 
t>rder of the caste structure, the Indo-Australoids providing a jus connubii of the 
immigrants, both of the Alpine and Mediterranean elements. It is this fact which 
makes for mesocephaly in cultural Gujarat. The foreign elements that have entered 
(Uijarat both in the prehistoric and the protohistoric periods, are represented by the 
M<*hr, the Kathi, the Bhadela, the Parsis and others and the Miaiia who have preserved 
thidr identity even today. The brachycephalic Alpine element, forms a top dressing 
vn a Mediterranean base, though the Indo-Australoid substratum expresses itself in 
i;o uncertain way in the tribal and semi-tribal elements of Gujarat population. 

(13) Aiyappan, A.. Blood Groups of the Pre-Dravidians of the Wynaad Plateau, Current 
j^c. 4:493. 

(14) Majumdar, I>. N., The BhiLs o£ Gujarat, J. Gujarat R. Soc., Vol. IV, No. 3, pp. 236. 

(15) Malone and Lahiri, The Distribution of Hood Groups in certain Races and Castes in 
India. Ind. J. Med. R., 16, 863.668. 

(16) Chanda, R. P., Indo-Aryan Races, Vol. 1. pp. 6S-70. 

(17) S. C. Roy, Mundas and Their Coiintrj*, Introduction. 
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Cjiiha(’**) measured 105 Nagar Brahmins, 99 Bania-Jain, 95 Audich 
Brahmins, 40 Kathis and 31 Brahma Kshatri, a total of 368 adult males (r). 
There is no mention of age and the localities he visited, or of the samplius^ 
technique. Writes Giiha, Tn Kathiwar and Gujarat, measurements wei\^ 
taken on all the principal ethnic groups.' On the basis of coefficient of racial 
likeness (reduced), Guha finds intimate relationship between the Nagar 

Brahmin an<l the Bania-Jain (C. R. L., l.lOjiO.l?). Relationship between thr; 
Audich Brahmin and tlu' Bania-Jain, the Nagar and the Kathi, th«i Katlii 

and Brahma Kshatri, is very close, says Guha. ‘ThiTe are definite iissotzia- 
tions between the Nagar and the Audich Brahmin, the Nagar and the Bralinif-- 
Kshatri and the Kathi and the Bania-Jain. Finally as.sociations are also founil 
betwei^n tht‘ Audich Brahmin and the Brahma-Kshatri, liid b.'tween ih-: 

Audich Brahmin and the Kunbi-Pattidar and the Kathi. The Kunbi Pattidar 
howt^ver do not show any association with any other caste. The C, R. L. lietwt en 
Kunbi Pattiilar and the Kathi according to Guha s data is 15.73, between Kuuhi 
Pattidar and the Brahrna-Kshatri 24.51 between the Nagar and Kunbi Pattidar 
20.41, between Kunbi Pattidar and the Bania-Jain, 14.31, and between Kunbi 
^fc'tidar and .\udich Brahmin, it is 10.69. Guha (tiioti‘S C. S. V'^eukatachai, 

I. C. S., and writes that the Kunbi migiated to southern Malwa as .i. 

result of the pn*ssur(' from th(* Rajput trib es and it is possiblii that tins 

agricultural ('ominunity Iiad belonged originally to a different racial 

substratum. The cephalic indices of the castes examined by (inlicw 

are as follow: Nagar Brahmins, 81.J<8i:0.26, Bania-Jain. 80.58 x 0.29, 
Audicli Hralimins 78.77i0.24, Kathi 80.71 iO.47, Brahma Kshatri 
79.70i0.44. The Nagars have a nasal index 69.05i0.44, Bania-Jain 70.26i0.44, 
Audich Brahmins 69.90i0.62, the Kathi 71.11il.l9 and Brahma Kshatri, 65.84 
±0.6 . We did not find the imlical data from the Kunbi Pattidar, leuther there aiv 
any iudi\'idna] data published from which tlie.se could be worked out. It is indeed 
pity that such a significant conclusion about the Kunbi Pattidar, who are an im¬ 
portant rural community and forms tht^ base of the caste structure in the province, 
should be without relevant data. The race elements in India havi‘ been worked 
out on anthropometric grounds, and yet there is no po.ssibility of chei:king the con¬ 
clusions, because the data do not exist, Risley, Crooke, and others havt^ printctl 
the anthro])ometric data on which their interpretations were bis.Ml, and we, know 
the value and tlie defects of such data, on tht! .stnmgth of which, tht* tliiM>rie.s bav- 
been discarded by Guha himself. In any case, Guha finds Gujarat a brachyct/phalic 
cultural province, but he has completely ignored the lower cistes, tiu* Kolis, thi- 
Bhils, the Megliwars, the Dublas, and other artisan castes, high and low who are «loIi- 
chocephalic or meso. Tht^ same remarks are true about the population of Bengal, 
where also then? is a top dressing of Alpiiios oa a sound Mediterranean and Austra¬ 
loid base. The brachycephaly among the higher castes inaj^ be .Alpine in origin, th* • 
mesocphalic, in the lower castes is probably of Mongolian origin (Anthropometry an l 
Crime, Man in India Vol. 29, 1, 1949) The Parsi, the Bhatia, the Miaua, the 
dela, the Rabari have a cephalic index ranging from 80 to 83, while the rest have i 
range from 76 of the Bhils, to 79.9 6f the Sunni Bora. A comparison of the indices 


(13) C^ivsiis Report of India. Vol. 1. pt. 3 (1935) p. xxvi. 
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calculated by Giiha with those presented in these papers, will make it clear tliat the 
Kunbi Pattidar does not represent a separate race in Gujarat and whatt‘\ er the acade ¬ 
mic interpretation of their migrations may be, there is nothing in the anthropometric 
data to claim a separate origin for the Kunbi. The Kunbi ha\ e similar \'alue for 
cephalic index to that of the Audich Brahinui, the Mt‘hr, the Rajput, the Luhana, 
the Memon, the Khoja, the Nagar Brahmin, the Oswal Jain, and the Waghar. 
In nasal index, the Kunbi show resemblance with the artisans and tribal groups, an<l 
if the shape of the* nose should be the criterion of racial distinction, the Kunbi have 
a lower average than the high castes of Gujarat, but the brachyceplialy or pronounced 
mesocephaly of the Kunbi, distinguish them from the Bhil and the artisans. 

In any case, Gujarat presents a homogeneous population or one tending towards 
it. and a realignment of the boundaries of Maha Gujarat is likely to help to integrate 
races and cultures into a }K*ople with a past and an enlightened future. One fact 
transpir<\s in the analysis of racial elements in India, and that is that the various 
ctiltural regions have assimilated different race elements m a waj- to obliterate dis¬ 
tinctions based on superficial divergences in head form or in the shape of the nos*-, 
and what has been possible in a cultural area is equally indicativ'e of the whole ol 
this sub-continent, so that the future of Indian |)eople is, not likely to be controlleii 
by racial expansion but by integration of cultur<‘s which ha\'e been produced by 
different races working a common destiny. The uatouchability in India and th<‘ 
backwardncvss of tribal cultures is a transitional ])hase, perj^etuated in the interest 
of alien invaders or usurpe^rs, and knowledge of race origins and of cultural parade. - 
[isms will help rather than retard reconstruction and integration. 

In the report following we have detailed the racial and serological data and tlu^ 
results of statistical analysis. In a subsequent |>ublicatiou, we shall give the results 
of statistics, applied to the anthropometric data, also the individual data.. 

I am grateful to my pupils, Miss Esther Newton and Mr. Shankar Sahai 
Srivastava for the charts and diagrams piepared by' them and printed along. 


Anthropology' Laboratory', 
Lucknow University, 

Jan. 6, 19S0. 


D. N. Majumoak 



SEROLOGICAL STATUS OF CASTES AND TRIBES 
OF CULTURAL GUJARAT 

By 

D. N. Majumdar and K. Kishen 

At the invitation of the Gujarat Research Society in IW6, we undertook a 
racial and serological survey of Gujarat, Kathiawar and Cutch. The two previous 
racial sur\'eys, one in the United Provinces carried out in 1941-43 tinder the auspices 
of the Provincial Census Operations, 1941, and financed by the Central Government, 
and the other in Bengal which was initiated and financed by the Indian Statistic-al 
Institute, Calcutta, completed by us in 1945, equipped us with the exfiericnce 
nccessfiry for such large-scale surveys, the details of which were set out in the reports 
of these sun'eys both with regard to the technique of field investigations and the 
methods of statistical analysis of the serological and anthropometric data. The 
anthropometric data collected in the United Provinces were handed over to Prof. 
P. C. Mahalanobis, F.R.S., of the Statistical Laboratory, Calcutta, who with his 
colleague, Mr. C. R. Rao, analysed them at Calcutta and a summary of the results 
obtained from the statistical analysis was published in the Prtx'cedings of the 
Indian Science Congress Association, Bangalore Session, 1946. Mahalanobis applied 
his Generalised Distance method in the final treatment of the anthro].K)metric data and 
the results have been found to be very significant both with regard to the suitability 
of the statistical tool and the quality and reliability of the data. As tliis was the 
first occasion, at least in India, that a random sample survey was attempted with 
human material for racial studios, the results must be highly instnictive and we 
found that the conclusions arrived at independently by the statistician and the 
antliropologist, the former by marshalling the anthropometric data and the latter 
by a .study of definite and indeiinitc characters, agree in essentials, a fact which is 
likely to lead to greater collaboration between the two branches of science. 

2. The Report of the U. P. Anthropometric Survey is being published with the 
individual measurements in Sankhya, the organ of the Indian Statistical Institute 
and will also be separately published in book form. [The serological data on the 
U. P. tribes and castes have been analysed at Lucknow and published in the 
Eastern Anthropologist, VoL I, No. I (1947)]. The Bengal Survey of 1945 in 
which about 4,000 adults belonging to the various parts of the Province,—^Hindus, 
Mudims and other minority communities,—^were measured and a similar number 
of persons tested with regard to the blood-group frequencies among them, was the 
second large undertaking by us. Both the anthropometric and serological data are 
being anal 3 ^d by Mahalanobis. 
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3. Rejj^aniing tiu* sampling technique both in the U, P. and Bengal, we may 
<jU(>t(‘ the following passage from the Joint Report on the U. P. Racial Survey 
(1941-43) by Mahalanobis, Majumdar and Rao. Malialanobis writes as follows: 
“The random selection of a sam})le is not always an easy task. To pick up a random 
sample in demonstrably rigorous fashion requires very elaborate preliminary 
arrangements wliich are not often possible in practice. In this situation, rougli and 
ready ineUi<>ds have to be used. The important point, however, is to exclude any 
persojKil on t he ])art of the obser\TT. In the present investigation. Dr. D. N. 
Majumdar w( ni lo ciicli locality, collected all healthy adult males usually between 
the; ag« s oi lijid 49 (btdonging to tlie caste or tribe under survey) who happened 
to ]’>(.; available, arrimgei.1 them in serial order, and jjicked up either the odd or even 
minil>ercd individuals for measurement. The only restriction he used was to avoid 
l Aainining .more than one person belonging to tlie same family, but did not usci any 
other princi]>]e of si'lcction. Strictly speaking, (exclusion of more than one individual 
belonging lo ihe same family makes the sample thecmdically somewhat different 
from an ideal landoin sairi|)ie. In estimating mean values, the only effect would be 
tliat arising fnr.ii tlie varying number of adult males in the different families; such 
variation, how('va;r, must ht' small and almost certainly negligible. V^arlabilities in 
the present .samjile may also be sliglitly larger than those in tlie general population! 
but this would make tests of significance err on the safe side. In any case there is no 
difiicnity in making w'llid comparison among samples collected in tlie same way. 

“I'o sum up, Dr. Majumdar was fully aware of the need of sekjcting tlie individuals 
at random, and lie took particular care to eliminate all choice on his own part. TIic 
])resent samples may, Iherefori^, be treated as ha\dng been drawn, for all practica, 
piirpo.s(;s, at random. As far as one can judge, the assumption of randomness is 
more true of tlie ].)resent material than of any otlicr series of anthropometric mea- 
surernenvs .-o far available in India.'’ 

4. As ti!(‘ subjects who submitted to anthropometric tests were also required 
for blood grouping, it was not possible to get more than oiui person per family who 
would volunteer for the purpose, and blood groujis being genic, the 'selection' if it 
(amid lie proved, did help rathiT than prejudice our serological matcTial. The 
sanu? mctli'Kis mid techniqiu's of investigation followed in the United Provinces and 
iji Bengal wore employed in Gujarat with local adjustments of minor nature where 
necessary, and thcn'fore, the anthropometric and serological data collected during 
tlie tlinte surveys are comparable. We made it certain that no change in our ideas 
of measurements or of technique took plaoc during the period covering the tinui 
required for tlie three surveys though changes in the personnel of the laboratory 
staff had to be made, the casualties having been due to the demand for the assistants 
elsewhere including the Anthropological Survey of India. The anthropometric 
measurements were all taken by one person (in this case by Dr. Majumdar himself), 
the serological tests were done under his supervision and the results in every case- 
compared between the assistants and the supervisor. 
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5. The serological teclmique followed in the Gujarat Survey was similar to 
that already described for the U. P. Sm'vey, (vide Eastern Anthropologist, VoL I, 
No. I, 1947, pp. 8-18). It conforms to the recoinraeiidations of the Blood Trans¬ 
fusion Research ('oinmittee of the Medical Research Council (Med. Res. Coun. 
\\"ar Mem. No. 9, 1944). The testing sera were supplied by the Haffkine Institute, 
Bombay and arranged for by the Gujarat Research Society. High titred sera with 
capacity to niact with A.^ and A^B cells were taken from Lucknow as and when 
reqiiin^d, the donors being at Lucknow. The active interest of the officebearers of 
tiie G. R. Society, particularly of Mr. P. G. Shah, and the genetsous response of the 
local authorities liotli in British India and in the States, helped to expedite the 
surv (^y and we were able to complete the work in record time. The time factor was 
important in this case as we wanted to complete the work within a reasonably short 
period, due to the. fact that the University of Lucknow sanctioned us duty leave for 
a month to be affixed to the long vacation of three months, and no further extension 
of leave was possible. Our movements were sj^eeded where necessary by air travel. 
Although the distances trav'clled were considerable, the centres visited mostly rural, 
and tlu‘ work doiK' considerable in volume, it was possible to complete the survey 
because of tlie interest of tlie investigators i!i the work and thanks must be given 
to the assistants, particularly Mr. Sher Singh, Mr. S. Roy, and Mr. T. B. Naik. 

thc‘ peoples of cultural Gujarat, we are grateful for both hospitality and 
i iilightened int(?rest in our research. The material and equipments for the Survey 
were loaned by th<; Lucknow University. The Gujarat Research Society paid a lump 
giant of Rs. 2,800/- towards the pay and remuneration of the staff and travelling 
and boarding expenses, Dr. MajnnKlar and T. B. Naik working in voluntary and 
honorary ca]>acities. Thanks are also due to the Council of tlie Gujarat Research 
Sfx'iety not merely for tlie financial as.sistance and active) interest in the work, but 
also for the uniform court("sy shown to us and tlieir anxiety to understand our 
points of view whenever any cause for det('rmining initiative arose. 

8. Twtaity-twi) castes and tribes of cultural Gujarat including Kathiawar and 
rutcli were examined botli with respect to their somatology and serology, and the 
social groups incladcd in the Survey were reached at tlie centres of their concen- 
tiation. The Bhils were examined in the Panclimaluil district and in Rajpipla, also 
from the western Kliandesh, tlie Macchis from the Rajpipla State, the Satwaras from 
Ahmcdabad, Billimora, Porbunder, Dwarka and Mitliapur, the Kolis from Cutch 
and Ahmedabati, tlie Waghers from Porbunder, Dwarka and Mithapur, the Rabaris 
from Porbunder, Jammigar and Cutch, the Kharwas from Porbunder, the Kunbi 
Pattidars from Rajpipla Slate, Billimora, Nawanagar State, Cutch and Ahmedabad, 
the Bhatias from Cutch, Nawanagar, Porbunder and Bombay, the Audich Brahmins 
from Nawanagar State, Cutch, Porbunder, Dwarka and Bombay, the Luhanas from 
Porbunder, Jamnagar and Cutch, some from Bombay, the Mehrs from Porbunder, 
Nagar BraJimins from Cutch, Rajkot, Jamnagar and Bombay, Mianas from Cutch, 
Dwarka, Mithapur and other coastal areas of Kathiawar, the Sunni Borahs from 
Rajpipla, Ahmedabad, Cutch and Bombay, the Bhangis from Porbunder and 
Jamnagar, the Parsis from Billimora and Bombay, the Memons and the Khojas 
from Cutch, Porbunder, Jamnagar and Bombay, and the Miscellaneous Tribal 
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groups from the Ahmedabad cotton mills and Billimora. A detailed 
account of the parts visited will be given in Part Two whicli will contain the 
anal3^is of the anthropometric data. The extensiveness of the inquiry will be 
evident when it is known that we have measured about 3,000 people and tested 3,000 
blood samples belonging to 26 groups in cultural Gujarat. We ha\'e only included in 
our analysis, castes and tribes from whom one hundred or more individuals could 
be tested, as a sample of less than 100 has not been considered adecpiate for the 
purpose. 

STATISTICAL ANALYSIS OF THE BLOOD-GROUPS DATA 

7. Below we are discussing the results of statistical analysis of the blood-gnnips 
data of 22 castes and tribes of Gujarat, Kathiawar and Ciitch. Tfie mc^thods of 
statistical analysis adopted are precisely the same as those for tin- analysis of the 
blood-groups data of representative castes and tribes in the United Provinces. 
However, to make this paper self-contained, these methods havT l)et‘n brielly 
explained in the subsequent paragraph. 

8. Let tlie true gene probabilities of the triple allelomorphic genes A, B. and O 
for a caste (or tribe) be denoted by |Tj, TT2 ^md TT3 respectively. Then Hi -bTTo-bna— L 
The values of these population parameters are not known and can only be estimated 
from the observed frequencies of the four phenotypes for the sample taken from tlie 
caste (or tribe). It is well-known that the most efficient estimates of Hj, ITo and TT;j 
are provided by the method of maximum likelihood and reference may l>e made to 
SteNjens (1) in this connexion. Bernstein has also given a m<;iho,:i of obtaining 
efficient estimates of these parameters. TIk^ formulae for the \'arian(‘(‘s and co\'a- 
riances of Bernstein's improved estimates have been worked out by Sukhatme 
(2). In our present investigation, we have throughout used estimates derived by the 
method of maximum likelihood and denoted the estimated probabilities of A, B, 
and O genes by p,q and r respectively. 

9. The blood-groups data of the 22 castes mid tribes collected during the 
Racial Survey of Gujarat, Kathiawar and C'utch are presented in Table 1. (blumn 
(2) of the Table gives the size of the observed samples for the various castes and 
tribes, and Columns (3), (4), (5) and (6), the observed frequencies of the fourpheno- 
typos O, A, B, AB. Using the maximum likelihood estimates of the true gene pro¬ 
babilities, the conformity of these blood-groups data with tlui geiietical theory ad¬ 
vanced by Bernstein [ (3) and (4) ] has been tested by applying the X- test with one 
degree of freedom. The values of X^ for the various castes and tribes are shown in 
Column (7) and the corresponding levels of probability in Column (8). Here, as also 
in all the other tables, items significant at the 5 per cent level of probability are 
marked with a single asterisk, those significant at the 1 per cent level witJi two 
asterisks and those significant at the 0.1 per cent level with three asterisks. It 
would appear from this table that the value of X® is not significant for any of the 
castes and tribes at tlie customary^ 5 per cent level of probability. Thus the 
blood-groups data for all the 22 castes and tribes are in good agreement with 
Bernstein’s genetical theory. 
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10. The maximum likelihood estimates of the true gene probabilities for the 

22 castes and tribes, along with their standard errors, are given in Table 2. Column 
(3) of tliis Table gives the estimated gene probabilities. Column (4) the corresponding 
variances and Column (5) the estimated gene probabilities and their standard errors, 
both multiplied by 100. The homogeneity of the estimated probabilities for A, B 
and O genes for these 22 castes and tribes is then tested by applying the X^-test. 
In this case, X ^=82*1252 with 42 degrees of freedom. This gives — 

^2n 1—3.7000 and leads to the conclusion that the gene probabilities are not ail 
equal for the above 22 castes and tribes. In order to determine whether the homo¬ 
geneity is attributable to the differences in one or more of the three gene probabilities, 
the X- lias been partitioned, hrst for diiferences in the estimated probabilities (p) 
of the A genes, tiien for dilferences in tiui estimated probabilities (q) of the B genes 
and iiniJly for diuerences in llie (estimated probabilities (r) of the O genes, and the 
results are presented in Table 3. It would appear from this Table that the hetero¬ 
geneity among the estimated gene probabilities is ascribable to the differences among 
all the tiirefr probabilitkis. 

11. 'rile hevevogoneity among tluj estimated probabilities of A, B and O genes 

having demonstrated to be attributable to the variation in the estimated 

probabilititjs p of A genes, q of B genes and r of O genes, wc })roceed to test the 
signihcance of tie- vliilorences among tlic p's, q’s and r's for the 22 castes and tribes. 
In T*iblo 4 are grren the differences among the estimated probabilities p of A 
genes, fn tliis the figure ia each cell is the difference between the values of p 

for thti two castes (or tribes) given at the top of the vertical column and the extreme 
Ic’ft of the h(»rizi!':T4:d row containing the cell. Thus, for instance, the value of tlie 
dijfe.reiice, KabiLrit.—Satwaras, is 0.004679. In this Table, as also in Tables 5 and 6, 
signihcaiit posiijv * Jilferences have been marked with one, tvro or three asterisks 
according as these ^cre siguiheant at the 5 per cent level, 1% level or 0.1% level, 
respectively, the sigailicancc having been tested by finding out the ratio of each of 
tiiese differences to its standard error and treating this ratio as a normal variate 
\vitli zero mean and unit variance. It would appear from Table 4 that the value of 
p for Sunni Boralis is not significantly different from the p-values for Waghers, 
Luhanas, Koiis, Miscellaneous Tribal, Rajpipla Bhils, Parsis, Kharwas. Khojas, 
Memons, Audicli Brahmins, Mianas and Satwaras, but is .significantly lower than 
the p-valucs for Khandesh Bhils, Panchmahal BhiLs, Kuiibi Pattidars, Rabaris, Nagar 
Brahmins, .Bhatias, Mehrs, Bhangis and Macchis. The p-Viilues for Waghers and 
Luhanas, the difference between which is not signiftcant, are not significantly different 
from the p-values for Koiis, Miscellaneous Tribal, Rajpipla Bhils, Parsis, Kharwas, 
Khojas, Memons, Khande,sh Bhils, Panchmahal Bhils, Audich Brahmins, Mianas, 
Satwaras, Kunbi Pattidars, Rabaris and Nagar Braluniiis, but are significantly lower 
tlian the p-values for Bhatias, Mehrs, Bhangis and Macchis. The p-values for Koiis, 
Miscellaneous Tribal, Rajpipla Bhils and Parsis, the differences among which are 
not significant, are not significantly different from the p-values for Kharwas, Khojas, 
Memons, Khandesh Bhils, Panclirnahal Bhils, Audich Brahmins, Mianas, Satwaras, 
Kunbi Pattidars, Rabaris, Nagar Brahmins, Bhatias and Mehrs, but are significantly 
lower than the p-values for Bhangis and Macchis. The p-values for Kharwas, 
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Khojas, Memons, Khandesh Bliils and Panclimahal Bhils, tini diff(.*rcnces among 
which arc not significant, are not significantly different from the p-values for Audich 
Brahmins, Mianas, Satwaras, Kunbi Pattidars, Rabaris, Nagar Brahmins, Bhatias, 
Mehrs and Bhangis, but are significantly lower than the p-valuo for Macchis. Tlie 
p-values for Audich Bralimins, Mianas, Satwaras and Kunbi Patidars, the differences 
among which are not significant, arc not significantly different from tlu^ p-vjilues 
for Rabaris, Nagar Brahmins, Bhatias, Mehrs, Bhangis and Macchis. T'he p-valne 
for Rabaris is not significantly different from tlie p-values for Nagar Brahmins, 
Bhatias, Bhangis [ Macchis, but is significantly lower tlian the p-valu<i for Mehrs. 
There are no sigrriicant differences among th<.) p-values lot Nagar Brahmins, 
Bhatias, Mehrs, Bhangis and Macchis. 

The symbolical representation of these conclusions is as under:— 
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12. Thus, from the point of view of homogeneity among tlu^ <stiniated probabi¬ 
lities p of A genes, the 22 castes and tribes may be grouped as follows, the castes and 
tribes in each group having generally higher p-values than tliose in th<‘ preceding 
group 

(a) Sunni Borahs; 

(b) Waghers and Luhanas ; 

(c) Kolis, Miscellaneous Tribal, Rajpipla Bhils and Parsis; 

(d) Kharwas, Khojas, Memons, Khandesh Bhils and Panclimahal Bhils ; 

(e) Rabaris; and 

(f) Audich Brahmins, Mianas, Satwaras, Kunbi Pattidars, Nagar 
Brahmins, Bhatias, Mehrs, Bhangis and Macchis. 

13. We next proceed to test the significance of the differences in the q’s among 
the 22 castes and tribes. These differences are presented in Table 5 where, as in 
Table 4, the figure in each cell is the difference in the values of q for thci two castes 
(or tribes) given at the top of the vertical column and the extreme left of the horizon- 
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iiil row containing the cell. It would appear from Table 5 that the value of q for 
Khandesh Bhils is not signihcantly different from tlie q-values for Mehrs, Nagar 
Brahmins, Panchmahal Bhils, Rajpipla Bhils, Macchis, Kharwas, Waghers, Bhatias 
and Rabaris, but is signihcantly lower than the q-valiies for Audich Bralimins, Mis¬ 
cellaneous Tribal, Kunbi Pattidars, Sunni Borahs, Parsis, Khojas, Kolis, Bliangis, 
Satwaras, Mianas, Luhanas and Memons. The q-values for Mehrs and Panchmaljal 
Bhils, th(i difference between which is not signilicant, arc not signuicantly ditihrent 
from the q-valiies for Nagar P*rah mins, Rajpipla Bhils, Macchis, Kharwas, WaglK‘rs, 
Bhatias, Rabaris, Audich Brahmins, Miscellaneous Tribal and Kun]>i Pattidars, but 
are signihcantly lower than the q-values for Sunni Boralis, Parsis, Khojas, Kolis, 
Bhangis, Satwaras, Mianas, Luhanas and Memons. The q-values for Nagai Brahmins 
is not signihcantly different from the q-values for Panchmahal Bhils, Rajpipla Bhils, 
Macchis, Kharwas, Waghers, Bliatias, Rabaris, Audicli Brainnins, Miscella¬ 
neous Tribal, Kunbi Pattidars, Sunni Borahs and Kolis, l>ut is signihcantly 
lower than the q-valucs for Parsis, Khojas, Bhangis, Satwaras, Mianas, Luliaiias and 
Mcmojis. The q-value for Rajpipla Bhils is not signihcantly iiilfereivl from the. 
q-values for Macchis, Kharwas, Waghers, Bhatias, Rabaris, Audicli Brahmins, 
Miscellaneous IVibal, Kunbi Pattidars, Sunni Borahs, l\irsis, Khojas, lv.)lis ;ind 
Bhangis, but is significantly lower than the (]-values for Satwai'as, Mianas, Luhanas 
and Memons. The q-vjilue for Macchis is not significantly diiTcrent from tlie ([-v'alucs 
for Kharwiis, Waghers, Bliatias, Rabaris, Audich Brahmins, Miscellaneous Tribal, 
Kunbi Pattidars, xSuiini Borahs, Parsis, Kbojeis, Kolis, Bhangis, Satwaras, Mianas 
and Memons, but is significantly lower than the viilue of q for Luhanas. Then; are 
no significant differences among the <]-vahies for Kharwas, Waghers, Bhatias, 
Rabaris, Audich Brahmins, Miscellaneous Tribal, Kunbi Pattidars, Sunni Borahs, 
Parsis, Khojas, Kolis, Bhangis, Satwaras, Mianas, Luhanas and Memons, 

Thi; above conclusions may be symbolically represented as follows :— 
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14. From the point of view, therefore, of homogeneity among the estimated 
probabilities of B genes, the 22 castes and tribes may be arranged in groups as under, 
the castes and tribes in each group having usually higher q-values than those in the 
preceding group:— 

(a) Khandcsh Bhils; 

(b) Mehrs and Panchmahal Bhils; 

(c) Nagiir Brahmins: 

(d) Rajpijila Bhils; 

(e) Macchis; and 

(f) Kharwas. Waghers, Bliatias, Rabaris, Audich Brahmins, Misceliaiie- 
ous Tribal, Kunbi Pattidars, Sunni Borahs, Parsis, Khojas, Kolis, 
Bliangis, Satwaras, Mianas, Luhanas and Memons. 

15. We tiiudly proceed to test the significance of the differences in the r‘s 
among the 22 castes and tribes. These differences are shown in Table 6, where, as 
before, the figure in each coll is tl)o differ<‘ncc in the values of r for the two castes 
(or tribes) given at the top of the \^erticai column and the e.vtrcinc^ left of the horizon¬ 
tal row containing the cell. It would appear from tins Table that the value of r for 
Bhangis is noi; significantly different from the r-viilues for Macchis, Satwaras, Mianas, 
Memons, Bhatias, Luhanas, Kunbi Pattidars, Khojiis, Parsis, Audicli Brahmins, 
Kolis and Rabaris, but is significantly lower tiian the r-values for Miscellaneous 
Tribal, Mohrs, Nagar Brahmins, Kharwas, Sunni Borahs, Panchinahal Bhils, 
Rajpipla Bhils, Waghers iuid Khandcsh Bliils. Tlie r-value for Macchis is in)t 
significantly different from the r-valucs for Satwaras, Mianas, Memons, Bhatias, 
Luhanas, Kunbi Pattidars, Khojas, Parsis, Audich Brahmins, Kolis, Rabaris, 
Miscellaneous Tribal, Melirs, Nagar Brahmins and Kharwas, but is significantly 
lower than the r-values for Sunni Borahs, Paiiclimahal Bhils, Rajpipla Bhils, 
Waghci s and Khandcsh Bhils. The r-values for Satwaras, Mianas and Memons, the 
differences among which are not significant, are not significantly different from 
the r-values for Bhatias, Luhanas, Kunbi Pattidars, Khojas, Parsis, Audich 
Brahmins, Kolis, Rabaris, Miscellaneous Tribal, Mehrs, Nagar Brahmins, 
Kharwas and Sunni Borahs, but are significantly lower than the r-values for 
Panchmahal Bliils, Rajpipla Bhils, Waghers and Khanddesh Bhils. The r-values 
for Bhatias, Luhanas, Kunbi Pattidars, Khojas and Parsis, the differences among 
which arti not significant, are not significantly different from the r-values for 
Audicli Brahmins, Kolis, Rabaris, Miscellaneous Tribal, Mehrs, Nagar Bralimins, 
Kharwas, Sunni Borahs, Panchmahal Bhils, Rajpipla Bhils and Waghers, but are 
significantly lower than the value for r for Khandcsh Bhils. There are no 
significant differences among tlie r-v'alues for Audich Brahmins, Kolis, Rabaris, 
Miscellaneous Tribal, Mehrs, Nagar Bralimins, Kharwas, Sunni Borahs, Panchmahal 
Bliils, Rajpipla Bhils, Waghers and Khandesh Bhils. 
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I'he symbolical representation of these conclusions is as follows:— 



Ifi. It would api>ear from the above that from the stirndpoint of homogeneity 
among the estimated probabiliti<^s of O genes, the 22 castes and tribes may be 
arranged in tlie following groups, the castes and tribes in each group having higher 
r-values than those in the preceding group:— 

(a) Bharigis; 

(b) Macchis; 

(c) Satwjirjis, Miaiias anti Meinons ; 

(d) Bhatias, l-ulianas, Kiinbi Pattidars, Klmjas and Parsis; and 

(e) Audicli. Brahmins, Kolis, Rabaris, Miscellaneous Tribal, Mehrs^ 
Nagar Brahmins, Kharwas, Sunni Borahs, Panchrnahal Bhils, 

Bhils, WagluTs and Khaiidcsh Bhils. 

17. On Jiccount of the heterogeneity anu>ng tlie e.stimated gene probabilities 
for the 22 castes and tribes, the weighted nitjans of p, q and r (the weights being the 
sizes ot the observed samjilcs) arc not cflicient estimates of the true gene probabili¬ 
ties. The weights which have, therefore, been used by us are reciprocals of the 
variances as these yiekl estimates of the mean Vctlues with the least variance. 
Denoting the mean values thus obtained by p, q and r, we have 

p=0.194949±0.00538609, 
q = 0.231587d:0.00580431, 

'r=0.565531 dsO. 00698427, 


The corresponding perct^utagos and their standard errors can be immediate¬ 
ly obtained by multiplying each of these ligurcis by 100. 

18. The serological data for the tribes and castes of the United Provinces have 
indicated in a general way the racial distance of the various social groups as there is 
some correspondence between the order of social precedence of the groups with their 
p-values, the heterogeneity of the estimated probabilities of A, B and O genes 
having been found to be mainly attributable to the variation in the estimated pro- 
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babilities (p) of A genes. The United Provinces does contain a mixed population 
and the degree of intermixture can be found out by comparing the .samples with 
known hybrid castes or mixed pojnilatiou as in a College which caters for all pro¬ 
vinces, castes, creeds and complexions. In cultural Gujarat, tlie various samples 
have proved to heterogeneous with respect to all the three genes. 'I'lKi Bhils 
of different areas show serological differences among them and we had explained 
this elsewhere by suggesting that the Bhil is a generic name including different 
racial strains. Kolis, Miscellaneous Tribal people and the sections of the Bhils 

we have examined .should form a coJisteUation if we accept the view usually }>nt 
forward that tlie tribal groups ha.\ e remained isolated due (hither to cultural ba^ck- 
wardness or fear of the more organised and advaticotl social gronj)s from whom 
they have receivTd little consideration and more contempt. On the basis <jf their 
p-viilues, these groups mny be said to form a constellalion ; and if we interpret tiie 
arrangement with respect to tludr (j-values a bit liberally, wi* find our assuinption 
more or less corroborated. Of the tribal groups, tlie Kolis, particularly those living 
in Cutch, have provided and do till today, the loose elements which have camdised 
alien blood in the v’euis of other castes, as well as in their own. 

19. Except the tribal groups aiul that also in a very gi^iural way, no (arie»- 
social group in cultural Gujarat can be smfely placed in any particular coiisleiiaiion. 
This may be due to tlie following reasoiis singly or in combination, (l) Cultural 
Gujarat is racially a homogeneous area. WiiatcivtT might iiave bicn the, la-hal 
complexion of (iujarat in earlier days, toilay tlie various strains have got mixed 
up and that is wliy, from the mean values <.>f the lu^ad measurements, 
Gujarat stands out as a jnesochejihalic provinciv Without anticipating the rosuiis 
of the statistical analysis of tlie anthropometric data, we may distinguish at least 
two racial types in cultural Gujarat, one brachycephalic and lejitorhine, the other 
dolichoceplialic mesorhine whih^ in between the.se two types arc; found a large 
number of mixed one's shewing varying degn^es of intra-group association. There is no 
t^T.>e today which can be* exclusive'ly found in any cultural group, though the; indi¬ 
cations are that the higher castes show more of brachycephaly than the.* lower castes, 
the tribal groups bt‘ing preciominanlly dolichocephalic. (2) Cultural Gujarat had a 
migrant i)opulation. From the early preJiistoric times, Gujarat had .swayed her 
influence all over India so that the composition of the population in Gujarat could 
not remain stable. Even in the historic period, Gujarat has absorbed and assimilat¬ 
ed various alien strains, and the incompatibility of such admixture may liave been 
reflected in the composition of the blood of her population. 'I'he Muslim population 
in Gujarat, Kathiawar and Cutch have not been a stable community. At one end 
it has absorbed the Mediterranean strain which entered India both by land and sea; 
at the other end, it could infuse its blood into some of the higher castes like the 
Luhanas and the Bhatias who are predominantly brachycephalic. Like the Makranis 
who are today a mixed people resulting from mixture between the immigrant 
Baluchis and the tribal groups, usually from Baluchi father and Bhil or Koli mother, 
the various Muslim groups are recruited from intermixture between the immigrant 
Muslims and the Hindu castes, mostly upper ones. There are idso Negroid 
infiltration in the maritime States in particular. 
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20. Assuming that the blood group frequencies among the castes and tribes 
do not give us any other information than that of heterogeneity, we may yet find 
out degrees of association and remoteness, provided we know the cultural back¬ 
ground of the social groups. The Sunni Borahs stand out as a separate constellation 
from the other Muslim castes. We are told that they are a closed group. The 
Waghers and the Luhanas whom we tested at places where they have been living 
for generations could be taken as endogamous and closely knit grouj>s. 
There is very little difference in the blood group gene frequencies between Waghers 
and those of them who have accei)ted Islam. The Khojas have been recruited from 
the Luhana caste mostly, and their association with some of the tribal groups and 
the Kharwas, ]>robably suggests isolation winch however is not tlie case with, the 
Muslims of otlier Provinces who are also converts from Hinduism. Tlie Menions 
and tlie Mianas are closely related. The Rabaris are a local group in Kathiiiwar 
and they seem to have maintained tlieir racial type as they are easily distinguishal)li^ 
b}^ their tall stature and graceful features. The Audich Brahmins, Nagar Brahmins, 
Bhatias, Meins, Mianas and Kunbi Pattidars foi*m a constellation with respect t^> tlndr 
p-values. Most of the other groups show aii erratic distribution wliicli may be due 
either to genic disbalance or diu^ to large-scale intermixture or to both. Even the 
Parsis arc a mixanl stock. 'Hie high class Parsis an? an inbred lot, but tlu.‘ pof>rer 
section is certainly otdbn^eding even today and tlut latter outnumlxT tlie former. 
The serological status of the Parsis is similar to that of the upper castes in Gujarat 
but the high incid(;nce of B afririat(is thorn more to tli(‘ lower caste.s (►r nuxe<.l gi>nips 
clscwliere, and that is probably due to tlie fact tliat our sainidt^ from Parsis contained 
more blood from Parsi children belonging to poor j>arcnts, mostly students of a Parsi 
School of the endowed type. 

21. To sum up, it is indeed doubtful if we can say much aliout tlie racial 
distance of the tribes arid castes of Cultural Gujarat on serologic:d evidence alone. 
The tribal groups, the Mehrs, the Waghers and the Rabaris caji be isolated frojii thti 
higher castes and the Parsis, but that dissection may not be saf(‘. for all practical 
purposes. Although the Muslim groups show some differences among them, they do 
not appear to be distant from the high castes, j)articularty from the Luhanas, the Blia- 
tias and the Brahmins. The Kharwas and the Maccliis are intermediate betwetni the 
higher caste groups, and the tribal and the Par.sis approach the Hindu castes more with 
respect to q-value, while the Bhimgis of Gujarat, more exactly of Kathiwar, for they 
were measured from Porbunder and Nawanagar States, form a constellation on tJje 
basis of r-value. The arrangements indicated in the text are only tentative .md 
we shall anxiously await the anthropometric evidence. 
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Table 1. 

KLOOJJ-GROUP FREQUENCIES FOR DIFFERENT CASTES AND TRIBES 
AND THEIR AGREEMENT WITH BERNSTEIN’S THEORY 


C'astes and Tribes 


Total 

No. 


(t) (2) 



Mehvs . . . . .. 104 

Sunni Boraiis .. .. 132 

Kuiibi PatUdars .. 134 

Luhanas .. ,. .. 147 

Parsis.231 

Rabaris .. .. .. 134 

Bhangis .. .. .. 120 

Kliojas .. .. .. 120 

Nagar BraliiTiJns .. 107 

Wagliei-'H . , . . 120 

Satwaras .. .. 100 

Audicb Brahmans .. 106 

Machhis. 108 

Kharvvas .. .. 106 

Metnons . . . . .. 100 

Miantis .. .. .. 100 

Bliatias .. .. .. 106 

Panchmahal Bliil.s .. 369 

Rajpipla Bhils .. .. 156 

Khandesh Bhihs .. 200 

Kolis .. .. .. 100 

IMiscellaneous Tribal .. 100 


32 38 28 6 

45 27 54 6 

40 34 44 16 

42 30 61 14 

70 54 84 23 

44 35 39 16 

30 36 38 22 

36 28 42 14 

36 35 28 8 

46 26 Uf 8 

25 25 38 12 

36 24 31 15 

30 36 24 18 

40 24 30 12 

25 24 40 11 

24 26 40 10 

32 31 29 14 

137 101 98 33 

60 38 45 13 

80 58 48 14 

32 21 36 11 

33 23 35 9 


1.8069 .20>P>.I0 

1.9696 . 20>P>.10 

.3993 .7()>P> .50 

.0200 . 90>P>.80 

.0099 .95>P>.90 

1.0789 . 30>P>.2(> 

1.7191 .20>P> .10 

.1982 .7()> P> .50 

.3482 .70>P>.50 

.0184 .90>P> .80 

,0012 .98> P> .95 

3.3979 .10>P> .05 

2.9891 .10>P>.05 

.0743 .80>P>.70 

2.0571 .20>P> .10 

.5487 .50>P> .30 

.9316 .50>P>.30 

.8107 .50>P>.30 

.2844 , 70>P>.50 

.0254 . 90>P>.80 

.4422 .70> P>.50 

.0064 .95>P>.90 
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Table 2 

Estimated gene probabilities and their standard errors 
FOR the 22 CASTES AND TRIBES 


Caste or Tribe 


Mehrs 


Sunni Borahs 


KtTNBI PATTIDARS. . 



Cene 

.Estimated 

Probability 

Variance 

(2) 

(3) 

(4) 



—3 



xio 

o 

0.574675 

1.396810 

A 

0.243474 

1.0230.38 

a 

0.181851 

0.791906 



—8 



XH) 

o 

0.600490 

1.074760 

A 

0.135359 

0.477051 

_H 

0.264151 

0.864817 



■--3’ ■' 



XIO 

o 

0.537550 

1.197711 

A 

0.207052 

0.666270 

B 

-■ . 

0.255398 

0.798693 


I^ercentage and 
Standard ICrror 


0.536365 

0.163129 

0.300506 


0.549459 

0.183382 

0.267159 


0.558998 

0,211039 

0,230063 


0,466419 

0.261431 

0.272150 


0,539122 

0.192687 

0.268191 


0.586302 

0.227549 

0.186149 


0.620776 

0.153593 

0.225631 


0,500625 

0.206360 

0.293015 


XIO 
1.042651 
0.507671 
0.1^1000 

X'lO 

0.649182 

0.359116 

0.497854 

."" 

XIO 

1.101675 
0.701058 
CL 755671_ 
~3"’ 

xio 

1,270159 

0.892847 

0.923348 

X 10 ’ 
1.261868 
0.722053 
0.961021_ 

XIO 

1.335214 
0.938170 
0.786268 

XIO 

1.135871 

0.589661 

0.831257 


—8 

XIO 

1.570008 

0.919563 

1.238799 


57.4675 + .'J.7S76 % 
24.3474 + 3.1984 % 
18.1851 + 2.8141 % 


60.0490 + 3.2787 
13.5359-r 2.1843 % 
26.4151 2.9407 % 


53.7750 ± 3.4612 'Xy 
20.7052 + 2.5813 
25.5398 + 2.8261 % 


SS.etmS 1- 3.2296 % 
16.3129 4- 2.25:«» % 
30.0506 4- 2.9W3 % 


54.9459± 2.5479 % 
18.3382 -J-_ 1.89.50 % 
26.7159 ± 2.2314 % 


55.8998 + 3.3196 % 
21.1039 + 2.6478% 
23.006.3 + 2.7490 % 


46.6419 +.3.5637 
26.1431 ±. 2.9880 % 
27.21.50 + 3.0386 % 


53.9122 .+ 3..5525 <•,, 
19.2687 + 2.6872 % 
26.8191 + 3.1000 % 


58.6.302 + 3.8538 % 
22.7549 + .3.06.30 % 
18.6149 + 2.8041 % 


62.0776 .+ 3.3705 % 
15.3593 +. 2.4284 % 
22.5631 +2^8832 % 

50.0625 ±.3.9623 % 
20.6360 ±.3.0325 % 
29.3015 + 3.5199 % 
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Table 2 — {oontd.) 

Estimated gene probabilities and their standard errors 
FOR THE 22 CASTES AND {Concluded), 


or Tribe 

One 

Ksti mated 

Variance 

Percentage and 



Probability 


Standard Error 

(1) 

(2) 

(•<) 

1 (4) 

1 (5) 

! 



1 

! —3 





XlO 



o 

0.55S424 

1.399803 

55.5424 + 3.7417 % 

Al^niCff liJ.'AHMINS 

A 

0.201334 

0.850190 

20.1334 c 2.915vS % 


B 

0.243242 

1.002335 

24.3242 + 3.1654 % 




--•3 





XlO 

49.8648 + 3.8144 % 


O 

0.498(348 

J.455470 

M ac HIII 

A 

0.287272 

1.128514 

28.7272 .± 3.3(301 % 


B 

0.214080 

0.879266 

21 .4080 -h 2.9(353 % 




- -3 

XlO 



O 

0.594751 

1.331930 

59.4751 1: 3.(3497 % 

KllARVVAS 

A 

0.1.85053 

0.789498 

18.5053 -t' 2.8098 


13 

0.220!90 

0.920684 

22.019(3 i 3.0343 % 




X10 * 

50.4690 ± 3.9611 % 


O 

0.504(390 

! .5(39275 

MIiMC/NS 

A 

0.194377 j 

0.872524 

19.4377 + 2.9538 % 


B 

0.300933 

1.266500 

30.0933 ± 3.5595 % 




-3 





XlO 

50.2875 T 3.9(311 % 

Mian AS 

O 

0.502875 

1.568710 


A 

0.201718 

0.901490 

20.1718 + 3.0025 


B 

0,295407 

1.247340 

29.5407 + 3.5313 %_ 


■■ 


-—3 





XIO 

53.4225 ± 3.7815 % 


O 

0.534225 

1.4296(i0 

OllATIAS 

A 

0.238984 

0.986386 

23.8984 + 3.1407 % 


B 

0.22678! 

0.94273(3 

22.6781 + 3.0703 % 




' . -A ■ ” 

X 10 

60.2775 + 1.9440 % 

J*A^’CJIMA^A3. BHILS 

C) 

0.602775 

3.778824 


A 

0.201141 

2.4427(X> 

20.1141 + 1.5630 % 
19.6084 ± 1.5453 % 


B 

0.196084^ 

2.388398 




3 

XlO 

61.4444 +- 2.9650 % 


O 

1 0.614444 

0.879057 

iC\JPIPI.A 

A 

0.178944 

0.520735 

17.8944 + 2.2819 % 


13 

0.20(3612 

0.592006 

20.6612 + 2.4331 % 




■■■ 3 





XlO 



O 

0.630993 

0.(3(37450 

63.0993 2.5836 % 

KllANnKSfi Bhils 

.A 

0,199821 

0.448373 

19.9821 ± 2.1175 % 


B 

0.169186 

0.386275 

16.9186 1.9655 % 




.—8 ■ ■ ~ 





XlO 



O 

0.555556 

1.492103 

55.5556 + 3.8626 % 

Kous 

A 

0.174233 

0.792312 

17.4233 4- 2.8148 % 


B_ 

0.270211 

1.161401 

27.0211 + 3.4073 % 









XlO 



O 

0.573274 

1.458483 

57.3274 + 3.8184 % 

Miscellaneous Tribal .. 

A 

1 0.175247 

0.797242 

17.5247 ±. 2.8235 % 


B 

0.251479 

1.094373 

25.1479 + 3.3076 % 
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Table 3. The Partition ofx® 


Source. 

Degrees 

1 ol; 

j Freedom 

x2 

in 

21 

! 

33.229884* 

1 

Keinainder 

21 

I 46.895298*^'* 

1 

Tofcil .. .. .. ..I 

42 : 

i I 

82.125182 


Source. 

r><?grt‘es 

of 

Freexiom. 


J ’liY leue-es iu <] 

i 

21 

47.572645*** 

K<'raa,ind<*r 

21 

.34.552537* 

Total. 

i 1 

1 42 

1 

[ 82.1251S2 

i 


j 

Source. 

! 

Degrees 

of 

Freedojii. 

1 

1 

X2 

Dilierences in. r 

21 

4().211020** 

Kemainder 

21 

41,914162** 

i 

Total .. .. .. .. 1 

42 

82.125182 














PART II 

AMraROPOMETRiC STATUS OF I HE CASTES AND TRIBES* 

OF MAHA-GUJARAT 

By 

O. N. Majomdak axd A. R. Sen 

22. We hkive ;ikeac.ly inentioneKi in tlie Serological Report that the 
Racial and Serologii al Sur\’ey of Gujarat was completed in 1946, and it was under¬ 
taken at ilie initiative of the Gujarat Research Society. The extensiveness of this 
enquiry will be evident, when it is known that the totfil number of people we measured 
was nearl\' 3,000 and wo sampled 3,000 blood groups Ixdonging to 24 cultural 
groups in Maha-Gujarat. The same technicjiie and methods as were de\'eloped lor 
the U.P. and Bengal Surveys, carried out earlier, were employed in Gujarat so tliat 
for the rec[uirements of random samjding our effective data arc somewOiat less than 
'the total number of sulqecls \V(i measured. The scheme as was (]e<'ided in consulta¬ 
tion witli the Anthro].)ological Sur\'ey ('ommittee of the Society, stiv)ulated the 
measurements of 24 castes of Maha-Ciujarat, each grouj) to consist of more than 200 
individuals. Tliis, however, could not bo ptrssible as the method of randomisation 
of samples adopted in the U.l^. and Bengal require douljle the number to choose our 
subjects from. 'Die resjionse of tlie people to anthropometric tests cannot be, by 
any chance, such as to Ixing together a large number of peojde for the purpose, and 
oven those who assemble for the sake of curiosity e\’a])orate too quickly even before 
we settle down to our w-ork. Besides, the time at our dis])osal was not too long, the 
money available w as also liinit<M:I w liile the distances we Iiad to cover, the conditions 
of railway travel these days, shortage of petrol, the large number of places tve liad to 
visit, mostly rural, all conspired to make it ]>hvsically impossible to achieve more 
than what we ha\^e done. One thing, however^ is that the data of Maha-Giijarat, of 
Bengal, and of the U.F., having been collected by the same investigator 
and with the same technique, are compara!)le, and we liave every reason to 
believe that it will reveal wdiat similar anthro)X)metric and serological data 
have done so far. 

23. In tile map published along, wt*. liave given the plac'es we have visited and 
the social groups we measured. We started our enquiry in the Rajpipla State 
where we received all the facilities required for our investigation. The then Diwan 
of Rajpipla, Khan Bahadur Kothaw^ala, made all the arrangements and we selected 
a number of places where the Bhil, the Machhi, the Rajput, and the Kunbi Pati- 
dar were concentrated. We also measured a group of Sunni Bora in the Rajpipla 
State. From Rajpipla, we went to Bilimora and neighbouring villages where we 
measured some of the artisans and the Parsi. From Bilimora we proceeded to 
Ahmedabad where we got our data from the various textile mills, the labourers for 

Part; I of thLs ?^eport was published in Vol. X, No. 1, Januar3/ 1948 number of th® Journal 
of this Socif'ty. 
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which were mostly recruited from the aboriginal and semi-aboriginal communities 
and the miscellaneous artisans. We also could measure some Brahmins both Audich 
and Nagar, and some Osvval Jain. From Ahmedabad we proceeded via Viramgrani 
to Rajkot, from Rajkot to Jamnagar, from Jamnagar to Samdhiala, to Jashdan and 
via Botad and Jetalsar, we went to Porbandar; from Porbandar to Dwarka, 
Methapur and back to Jamnagar, from Jamnagar to Kandla and to Bhuj. We 
travelled over extensive country in Cutch and reached many centres including Anjar, 
Kera, Kandla and Navalakhiand retraced via Viramgram to Ahmedabad and to 
Bombay. In Bombay, we did a large number of blood group tests, and we also 
measured the Parsi. Everywhere we went, we received full cooperation and the 
required facilities from the authorities concerned. Any omission is due to the nature 
of our investigations and the ignorance of the people about our mission. Anthropo- 
metrical investigations along with serology do not appeal to people and it has been a 
real uphill work, but from the methods we folloW'ed and the general response we 
got, the data should provide adequate material for the comparative study of the 
ethnic groups in the ctiltural area, we undertook to survey. 

24. We have measured three Bhil groups, one from the Panchmaiials, a second 

from Western Khaiidesh and a third from the Malsamot plateau in the Rajpipla 
State. The total number of Bhil we have included in our Survw is 601. Table 5 
details the mean measurements with standard errors of ten characters of the three 
Bhil series. Table 2 presents the numerical differences in measurements for any 
tw'o of the three groups with regard to these ten characters. The differences which 
are statistically significant at 5 %, level have been shown in 

Table 6 with one or two and three asterisks respectively against them. From 
the study of the Table 6, it will appear that with regard to 6 characters, namely, 
stature, maximum head length, bizygomatic breadth, nasal length, total facial 
length, upper facial length, the Panchmahal Bhil seem to be significantly different 
from both the Rajpipla and Khandesh Bhil, there being little significant differences 
between the latter. In the characters, bigonial breadth and nasal depth, the groups 
show divergence. In respect of maximum head breadth, the Khandesh Bhil 
are significantly different from the Panchmahal and the Rajpipla Bhil who appear 
to be akin to one another. In regard to nasal breadth, the Panchmahal and Khandesh 
Bhil are alike but different from Rajpipla Bhil. It would be interesting to 
note that with regard to 8 characters the Panchmahal Bhil have higher measure¬ 
ments than Rajpipla and Khandesh Bhil. Thus in respect of 6 characters, namely 
stature, maximum head length, bizygomatic breadth, nasal length, total facial length 
and upper facial length, the divergence pattern amongst the three groups of Bhil 
remains the same, that is to say, Rajpipla and Khandesh Bhil behave as samples 
from the same population, while Panchmahal Bhil showed a divergence* no such 
marked constancy is noticeable with regard to the remaining 4 characters, namely, 
the maximum head breadth; nasal breadth, bigonial breadth and nasal depth, 
which have, therefore, been omitted for the purpose of comparison. 

25. On the basis of the Bhil data the following conclusions are possible, but in 
' the intergroup relations the various Bhil groups have been found to bdiave similar- 
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ly with regard to other tribes and castes of Maha-Gnjarat. The intra-group affiliation 
can be stated as below :— 

(a) When a tribe is scattered over a large area, those who live in contiguous 
districts show greater affinity between them than those who live separated. 

(b) When a tribe is distributed over hills and forest and also lives in plain 
districts, the former is bound to maintain its racial status more tlran the 
latter. 

((') The degree of inter-mixture of the various racial types is more or less 
proportional to the amounts of contacts they have, but the chances of 
intermixture are greater in the plains than they are in the hills and in¬ 
accessible regions. 

2d. Another fact that lias transpired from antliroj)ological and stu*ological 
investigation among.st the various Bhil groujis has been the racial distance the 
Bhil show from the austroloid and proto-austroloid or pre-Dravidian tribes living 
in Bifiar and Peninsular India with whom they have all along been identified. 
The Panchmahal Bhil for example, when compared with the various tribal groups 
in the U. P., namely the Korwa, the Majhwar, the Kharwar, the Panika, the Chero, 
the Raj war, the Oraon, show on anthropometric evidence dissociation with the latter. 
The Bhil of Panchmahal were found distant even from the semi-aboriginal or the 
scheduled castes of the U. P. Mahalanobis, Majumdar, and Kao (U. P. Anthropome¬ 
tric Survey Report, 1948)* could not find much affinity between the Panchmahal 
Bhil and other tribal and semi-tribal groups, though they could find association of 
the Bhil with the Dom of U. P., who were dissimilar to the tribal groups, niongoloid 
and austroloid. The Dom are a hybrid community and both from authropometrical 
and serological evidence, their racial status is uncertain. The Bhil may be regarded 
as a hybrid group in Gujarat, on the one hand ab.sorbing Rajput blood, on the other 
representing a tribal substratum. I'lie position of the Bhil with regard to the 
various castes of Gujarat, while indicating their tribal origin, is not very much distinct 
from some of the stable communities with advanced cultures. 

Technique and Instruments 

27. The measurements were all taken by Dr. D. N. Majumdar and they were 
recorded by his assistants Mr. Sher Singh, Mr. T. B. Naik, Mr. S. C. Roy (who re¬ 
mained with us for a short period being drafted to the Anthropological Survey while 
in harness) and by local officials who were deputed to assist in the Survey. The 
photographs were taken by Mr. Sher Singh, who was staff photographer to the 
Survey. Blood group work was assisted by Mr. T. B. Naik, research student in 
Anthropology, Lucknow University, deputed by the Gujarat Research Society 
for training at Lucknow; he also helped in the preparation of ethnographical 
notes while statistical work was assisted by Mr. S. Bahadur, research assistant. 
Anthropology Laboratory, Lucknow. Similar methods of checking the readings and 

* Sankhya, Vol. 9, Parts 2 and 3 (1949). 
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the instruments as in the U. P., and Bengal Surve 5 's, were also adopted in Gujarat. 
The assistants were asked to test the readings by suddenly interrogating the. 
measurer about a particular measurement of a subject so that the same could be 
measured over again and the results verified, a procedure which provided control 
over the mechanical transfer of the data. ^ 

28. We selected a few measurements for the obvious advantage in the statisti-" 
cal analysis of the data, also because of the difficulty of making a subject submit to 
the anthropometric ordeal for a longer period than he would voluntarily do so. We 
were provided with the anthropometer, sliding calipers, spreading calipers, steel 
metric tape, sj^anner, colorimeter and standard beam scales. The entire parapher¬ 
nalia for testing blood groups, were carried as in the U. P. Survey, in specially made 
steel cases. One of the latter carried the microscope, the centrifuge and apparatus 
for testing luemoglobin percentages. 

29. The following 13 measurements were taken : i. Maximum Head Length 
ii. Maximum Head Breadth, iii. Minimum Frontal Breadth, iv. Maximum 
Bizygomatic Breadth, v. Bigonial Breadth, vi. Nasal Length, vii. Nasal 
Breadth, viii. .'Vnricular Height, ix. Total Facial Length, x. Upper Facial Length, 
xi. Stature, xii. Sitting Height and xiii. Weight. 

(?■) Maximum Head LcngtJu- .This was measured with the help of the spreading 

calipers. The maximum glabela-occipital length in the median sagital plane was 
recorded. Standing on the left of the subject and holding caliper point between 
the thumb and first finger of the left hand, it was placed on tlie glabella, the right 
hand moved the other caliper point up and down the median occipital line until 
maximum reading was obtained ; while fixing the calipers’ point on the glabella, 

< are was taken that no pressure was exerted. 

(//') Maximum Head Breadth .—The maximum breadth of the head perpendi¬ 
cular to the median sagittal plane was taken. The points of the calipers were ap¬ 
plied lightly to the head, being kept in the same horizontal and lateral vertical 
plane. The points were moved forward and backward up and down till a maximum 
reading was obtained, the observer standing in front of the subject, holding the 
arms of the calipers just above their points. 

(iii) Minimum Frontal Breadth .—This was taken with the spreading calipers 
the smallest distance l)etween the temporal crests on the frontal bone above the brow 
ridges, the points of nearest approach to the temporal crests were determined first 
by means of the thumb and the forefinger and the tips of the calipers were then 
applied to these parts. 

. . 1 

{iv) Maximum Bizygomatic Breadth or the maximum diameter hptween the 
zygomatic arches was ineasured by “ holding the calipws' arms near the extremities 
in the right and left hands between thumbs and second lingers with the forefingiw 
palpating to make sure that the calipers’ points were actually on the zygomatic 
^ches." 
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{v) Bigonial Breadth, —The diameter between the gonia was measured by the 
sjwreading calipers, the arms of which were held in the hands and index finger located, 
the most laterally projecting angles of the mandible at the junction of the ascending 
ramii wit!;, the horizontal imnii. 

{vi) Na^cd Length. —This was measured from the nasion to subnasale. The 
sliding calipers were used and the upperpoint was the nasion located by running 
the thuml' rail of the right hand up the bridge of the nose, until the edge of the 
thumb nail found the groove marking the naso-frontal suture, the lower point was 
the junctic n the nasal septum with the lip. This measurement was the most 
difiicult to luake and the subject also showed uneasiness in some cases. 

(vii) Ka^al Breadth. —It is the maximum breadth l^etweon the most lateral' 
parts of tue nasal alae. It is a contact measurement and no pressure was exercised. 

{viii) Total Facial Length was taken from the nasion to gnathion, the midpoint 
on the lower border of the mandibular symphysis. The mouth of the subject as 
also the teeth were closed, the latter being kept in occlusion. The distance between 
the nasiof I a:vd the point in the middle of the chin under surface of the mandible was 
measureti while the subject was seated in a chair. It was found convenient to presA 
the nail at the nasion to keep a mark. As this measurement followed the nasal 
length, the nasion could be located without further search. 

[ix) Cppcr Facial Length was taken with the sliding calipers from the nasion 
to alvootac point. The lower point (.>f the measurement was on the gums between 
the upper median incisor teeth. Although the point of the calipers was not actually 
contacted with the teeth or gum it was found hygienic to dip the point of the 
calipers e^-^ery time they were used in alcohol to sterilise them and also to produce 
a psychological effect on the crowd so that there might be no objection against 
the measurements. A number of measurements had to be eliminated as the 
individuals otherwise healthy, had their gums receded due to dental diseases. 

(a;) Stature. —This was taken with tlxe anthropomoter. The subject was asked, 
t# stand with the heels together, arms hanging at the sides, shoulders erect, eyes 
horizontal, the head always being in the ear-eye plane. The anthropometer was kept 
in front of the subject, the end of the butt upon the wooden footplate on which the 
subject also was asked to stand, but when the foot plate was not available and the 
floor was level and hard, it was held on the floor with the axis vertical. The height 
was taken from the vertex. 

(xi) Sitting Height. —It was taken with the anthropometer from the vertex 
to level of the plane, ‘ upon which the subject was seated in the most erect position 
possible.' A small wooden chair 40cm. high was carried along on which the subject 
was asked to sit keeping the thighs parallel and horizontal and the legs vertical. The 
lumber cun'e was not allowed to be relaxed during measurement and care was taken 
t6 see that the spine was held in the erect standing position, the head being held in 
the ear-eye plane. The gluteal and extensor muscles of the thigh vrere relaxed, the^ 
subject resting on the ischial tuberosities' (of Hooton, the American Criminal, Vol. ,I 
19^ p. 38). The height was measured fit)m the rear of the subject. 
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(xii) Weight ,—Weight of the subjects was taken in plain clothes, without the 
shoes, and an allowance of 2 lbs,, was made for clothes. The dress of the various 
groups measured diifered from caste to caste; some put on pagris, others like tlie 
Kabaris, put on heavy woollen coats and trousers, but the subjects were persuaded 
to remove unnecessary apparels and thus with the deduction of 2 lbs., the w^eights 
were reduced approximately to luulc weights. There is no likelihood of arriving 
at precision with regard to this measurement as the effect of a heavy stoiiuch could 
not be estimated. Weights wore recorded morning, noon, and evening and as condi¬ 
tions could not be e(iualised in all castes, the data w^ere not used for intergroup com¬ 
parisons. 

[xiii) Auricular Height. -It is the vertical height of the head above the tragioil. 
riie subject sits with the eyes directed towards the horizon and for the measurement 
of head height on the left side with the head turned well to the right. The upper 
measuring arm of the aiithrof)ometer is pulled out of its ex})ansion and the lower 
measuring arm is retracted so tliat the projection is about y for the sliding sleeve 
witli its measuring j)oint on the upper edge of the arm. 1'he up})er arm is placed 
across the head of the sul)ject above the tragion in the transverse plane and allowed 
to rest tliere tightly while most of tlie weight of the instrument is supported by the 
gri]) of the left on the lower part of the vertically hold tubular shaft of the an thro- 
pometer. 'fhe sliding sleeve that carries the lower measuring arm is lowered and rais¬ 
ed until the measuring ]K)int of the arm just touches tragion. The anthropometer 
is kept absolutely vertical and the upj)er measuring arm that rests across the subject 
is kept horizontal. The ])roccss is repeated on the right .side and the mean botw'eon 
the two is taken. J'liis, we agree with Hooton, is simpler and easier, and appears 
more satisfactory than the S|)aniier technique which we employed previously. 

Ethnographic notes on the social groups measured 

Ill). 1. Audich Brahmins. Brahmins of Gujarat described by Sherring 

as ‘Gurjars’, belong to, as he says ‘The fifth great branch of Dravira Brahmiir'. 
riie Aiidicli are tlie most numerous of the Brahmin community in Gujarat and are 
divided into a number of setdions of which some are rcg«ardod socially superior to 
otliors. Some Audich Brahmins live on alms, some are cultivators, cooks and priesls ; 
but quite a number of them have received higher education aud are working in govern¬ 
ment and educational institutions. Intermarriage between the various sections is 
not generally permitted, though there is no communal restriction. Some of them 
officiate as priests and are in charge of temples, the latter are often known by the 
name of the Jajntan whom they serve. The Audich Brahmins whom wc measured 
in Rajpipla State and in Saurashtra, are almost 300,080 in strength and are found 
scattered all over Gujarat. From their name which means the people of north, it 
appears that they may have entered Gujarat from Northern India. There is a story 
which says that the Audich Brahmins were invited to Gujarat by King Mool Raj 
of Anhalvara, A.D, 961-96, for aiding him in sacrifice. On the completion of the 
sacrifice, they were offered grants of land which were accepted by 1,000 amongst 
them who arc today known as Sahasras. The others decliuod the offer to setile bitl 
later on a special grant was made tu tteiii wliich they ultimately agteed to accept, 



2S Journal of the cuJarAt reseaiIch society 

they are known as Tolakiyas. There is not much of difference in customary 
life between the Audich and Nagar Brahmins. The Audich are a very literate 
class and have similar political status as that enjoyed by the Kayasthas of north¬ 
ern India. 


31. BhiL —The Bhil are of special interest in Gujarat owing to their numeri" 
cal strength which is over two millions and to the large area they had occupied in 
Gujarat. TJie Bhili language is spoken over large area. The customs and practices 
of the Bliil distinguish them from other communities. The Bhil of Gujarat form a 
connecting link between the Bhil of Khandesh and (•. P. and Marwar in south west 
and Mowar and Rajputana in the in>rtli. 'I'he Bhil ro])resent different racial status 
and with the advance of civilization they have mixed with the various classes of 
Hindu Society. Racially the Bhil are not, therefore, a type. Even in their customs, 
it is difficult to ascertain whicli are indigenous and which are borrowed, as the Bhil 
represent various grades of civilisation from the jnimitive huntt^r to the complete¬ 
ly detribalised Patela. TIio Bhil indeed ha\'e an ariti(piity w hicIi is e.videjiced 
by the reference about them in ancient Sanskrit literature beginning at least from 
2nd or 3rd century B.C. 'rhore is a volum(‘. of evidence about the line physical 
traits of the Bhil. 'Fhe Hinduised Bhil sucli as Jffiilala and l^ateli possess well 
cut and well proportioned features, some are tall and handsome with light complexion, 
and even possessing fine uo.so and high forehead. S. V^Mikatachar traces Rajput 
blood in them, * Forced by circumstances’, lie writes, 'to make an alliance with the 
denizens of Vindhya hills, the Rajput did not hesitate to take women from tribal 
land and this was the reason of disintegration of the Bhil into the various sections 
they own today.'* The Ujale, Mole, and Madalye, the three sections of the Bhil, 
the first being of fair complexion, the third dark and th(^ second intermediate re¬ 
presents the results of mixture according to the same author. Fhe Iffiil are Hindus 
as well as Muslims. The 'Fadvi Bhil according to Sorely are tlie muslims who wore 
compelled to procure their womcn-folk locally, the descendants of these musFms and 
their Bliil wives and also tlie local converts are known in this Presidency as 'J'advi 
Bhil. But there is another group also known locally as Tadvi Bhil residing in 
the northern slopes of Satpiiras, who are all Hindus. Culturally tlie Bhil ropreseut 
different Itn els. 

32. Bhudelu The Bhadela are one of the leading sea faring ( ommunities 
of Gujarat. They are Mu.slim by faith and Sunni by sect. They are probably immi¬ 
grants from Arabia and are found in the ports of Cutch, Jamnagar, Dwarka and 
Jafarabad. Their luirnbor is approximately 5,000. 

33. Bhafia ,—The Bhatia are found mainly in Cutch and vSaurastra. They 
claim Rajput origin and trace themselves from the Yadvas, who are the ruling tribe 
in Jaisalmir in north Rajputana. The Muslim Bhatia of Lahore and Multan are 
claimed to be of similar origin. They are domiciled in Cutch, probably from 1350 
A.D. From Cutch and Saurastras, they have spread over Gujarat, Bombay and oven 
Calcutta and Rangoon, . They were the early colonisers in the coast of eastern gulf. 
The Bhatia are divided into two groups, which arc byixjrgamous to one another. 
The Yishas take women from Das but .'^Idom give their daughters, in marriage 
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to the latter. They are divided into gotras and claim to possess eighty-fout 
clans or nukhs which are exogamous to one another. The Bhatia are a piX)Si)erous 
community, able and enterprising. They have 4air complexion well built bodies, 
they are tall and own fine features. Some of them possess even pale white complex¬ 
ion, majority being sallow white. The Bhatia of Cutch speak the local dialect which 
is affiliated to Gujarati. The Bhatia are strict vegetarian and are very much like 
the Luhana, though their turban has an extra peak or horn which divide them 
from other communities. As a community they are keen, vigorous, thrifty and clever. 
They are the keenest of traders and have subtle intellect, llicy are the Vaishnavas, 
l)ut respect the Brahmin Gods, worship Vishnu in the shape of Ramchiuidraji and 
also Radha Krishna. They observe Hindu fasts and feasts and put on sacred thnwl. 
They do not allow widow marriage neither the}' allow divorce. 'Diey tolerate poly^ 
gyny only when the first wife is barren or has deserted. There is a lot of .solidarity 
amongst the Bhatia and tJiey are respectable. 

34. Bhangi,— T\\i^ lihangi who muiiber about 3 millions, in the 1941 ronsns 
are the second largest untouchable caste, riiey claim descent from a Brahmin sago 
who carried away and buried a dog tliat died on tlie occasion of an assembly of Brah¬ 
mins. The Bhangi are short, strongly built, dark in complexion, and their features 
like the Dom of northern India \'ary from plactj to place resulting probably from 
intermixture with other communities. 'Die women are proverbially immoral, who 
canalise alien blood into the (Himmunity. 'Die Bhangi are terribh’ shrewd and 
traditionally cunning. 'Die men wear turban and jacket, a pair of trousers reaching 
the knee or in some parts they put on dhofies. Women wear p(^tti-coat and bodice 
and a cloth as do men to cover the waist u]iwarcl. They speak Gujarati and imder- 
.stand Hindi. Diey usually live outside the village boundary, and in small huts. 
Millets and piil.se, meat and fish constitute their diet. They are scavengers, and 
remove filths and night soil. I'licy are Municipal scavengers in both India and Pakis¬ 
tan. Dieir supplemc'ntary occupation is making of baskets and Ckiks, which tbey^ 
make from bamboo. 'Diey work also as watchmen, drummers, and hangmen. 
Besides all the Brahmin gods and goddesses, tliey are fond of worshipping Hanuman, 
Shikotri and Devi. The Bhangi are divided into gotras which are exogamous. 
Each locality has a Panchayat which is very powerful and competent to look after 
the interest of the castes. 

35. Kolt \—'Die Koli are a widely distributed community in the Bomba}' 
Presidency, forming as mucli as 25 per cent, of the total Hindu population of Maha- 
Gujarat. At one end of the social ladder the Koli is an aboriginal, and at the end 
they are an agricultural caste who constitute the bulk of the labour population in the 
textile mills and factories. They are also porters, carriers, boatmen, even thieves 
and dacoits. They are many Koli who are pretty advanced in culture^ polished in 
manner, who can with difficulty bo distinguished from other high caste Hindus. 
On the on© hand, the Koli are of dark complexion, short .stature, long headed and 
resemble the Australoid elements in India’s population, on the other the cultured 
Koli have high-caste features and are often indistinguishable from the latter. The 
women are often good looking and possess a fine figtirc but they generally age earUor> 
probably due to hard work that is their lot both indoor and outdoor. There Rr a 
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lot of professional prostitution amongst the low-born Koli and their women are 
known to migrate to Sind and adjacent provinces for a career of ‘easy* virtue. Most 
notoriously intemperate, they consume spirits in quantity wJienevor they can afford. 
Men and women are fond of chewing tobacco. Smoking is a passion witli them. 
The teeth acquire a dusky film from early age till a dark coat is laid on them. Most 
of the Koli pray to Hindu gods and goddesses, and they arc worsliippers of Mahadeo 
also Indra and Hatmal. Sl)erring refers to a tradition of the origin of tlic Koli. 
This traces tlie latter from tlie celebrated author of Ramayan, Valmiki. From the 
appearance of women and the general physical features of men, the Koli are of a 
mixed descent and in recent times a lot of alien infusion has been canalised into the 
tribe through clandestine or overt but illicit intimacy, with the non-tribal elements. 
The Koli have often provided a mercenary army to the Marhatta dynasties, and 
since then they have continued tlieir predatory exploits. The Koli dress varies from 
a langoti, or a cloth with a rag for the head among the hill Koli, to turban, coat, and 
trousers, and slioulder clothes amongst the Koli Chiefs. The women put on petti¬ 
coats, and sided bodice and a robe; Jowar and Bajri bread, dal, and rice constitute 
the Koli*s daily diet. Men arc fond of fisli and meat if they can afford. The Saui'as- 
tra Koli are notorious for drunkenness. Many Koli are followers of Swaminaraiii 
mid of Kabir Sects. They allow widow remarriage and also di\'orce. They have a 
strong Panchayat organisation and their ordinary (piarrels are settled by Paiichayats. 

36. Kunhi Pattidar ,—The Kunbi are a numerous agricultural caste of Malui* 
Gujarat. They are divided into four divisions, Angena, Kadva, Leva, and Mitia 
and between them they constitute about 16% of the total Hindu population of 
Gujarat. Although scattered over the provinces, they are more numerous between 
Saurastra and Malva. There is little unanimity about the origin of their name. 
Some trace it from the Sanskrit Kristmi, a jfioughinan. Pandit Bhagwan Lai, 
Indrasji traces it from Kutumb—^a liousehold. The Kunbi themselves believe that 
their name has come from Kan-grain and Bt-seed. There is also a tradition about 
their descent from Lava and Kush, the twin sons of Ram and Sita. The Kunbi 
are not easily distinguishable from Bania. The agricultural Kunbi are darker and 
stronger. Theirhousessiibstantial, roomy and they are fond of furniture. The men 
normally put on waist clothes, and turbans or a loose pheta. Tlie women wear petti¬ 
coat, a sari and a bodice. They are not fond of drinks and neither do they oat meat 
ordinarily. The urban and more advanced Pattidars are skilled workers of silk and 
cotton, grain dealers, money lenders, and the educated amongst them are state 
servants, and crowded the liberal professions. There are many who are big landlords. 
Tliero is a great hold of religion on them. Kunbi belong to many sects,Dadupanthis, 
Kabirpanthis, Pranamis, Shaivas, and followers of Madhavacharya, Swaminarain 
and Balabhacharya. Their customs and religious beliefs and practices are similar 
to those of the Brahmin. Substantial families pay heavy dowries to the bridegroom, 
and widow remarriage is recognised. The rural Kunbi allow divorce and practise 
polygyny. 

37. Khoja .—^The Khoja are an important trading community of Gujarat 
mostly urban but there are many villages in Gutch which are inhabited by the Khoja 
alone. Originally Hindus, physically akin to the Luhana and the Bhatk from 



ANTHROPOMETRIC STATUS OF THE CASTES AND TRIBES OF MAHA-GUJARAT $l 


whom they are said to have been converted some four or Jive hundred years ago. 
I'heir business connection extends all over India, Burma, Africa and the Mediterra¬ 
nean ports. A very enterprising community, claiiish to a degree and fabulously 
rich. They wear a long coat, pyjama, a peculiar turban, the women wear a long 
shirt, salwar, and liavo a scarf over their heads. Some have taken to sari which 
tlioy put on either in Gujarati or Bengali fashion. They are disciples of H. H. 
the Aga Khan, and each Khoja voluntarily contributes a share of his income to tliis 
religious head. They have similar customs and practices to those of the Hindus 
with whom they live, otherwnse they arc aggressively muslims. 

38. Kharwa .—Like the Machhi the Kharwa area coastal population and are 
salt carriers, thickly scattered in tine ports of Cutch, Saurastras and south Gujarat. 
They are sea faring and many servo as laskars in the Indian Ocean. They claim 
Rajput descent as all semi-aboriginal ])ooj)le do it, although their surnames do not 
justify their claims. The Kharwa of Porbandar own six names, viz, Gudhara, Kho- 
clara, Kotara, Seragi, 'rodarmal and Bhandari. They are of dark complexion, 
short stature, and strongly built, easily distinguished from others by their long whis¬ 
kers but shorn of l)oards. They w’oar short dhotics and short troiusors, the latter is 
found more frequent in Saurastras and Cutch. They are fond of fi.sh and moat and 
drink liquor and toddy to excess. Many of the Kharwa have visited Aden, and the 
coastal ports of India, also as far east as Singapore. Few of them are cultivators, 
they are worship]^or.s of Ambas, Bhadrakali. In Porbandar they worship Delwadi, 
Mamai, Padmiiii. and Mata. They all allow levitate and widow remarriage, believe 
in omens, and witchcraft, and evil eyes. They venerate the cow, the planets, the 
sun, the moon. On the full moon day oiSravan, the Kharw^a of Porbandar worship 
thr% sea. They are an adventurous lot and extremely improvident. 

39. Lnhana .—The Luhana are chiefly found in Kathiaw’ar, Cutch and in present 
Sanrastra. They are not numerically very strong as their number has boon computed 
tc» be about 15,000. They are Rajput in origin. Some trace themselves from 
Lnhanapur, Lohocot in Multan, from where they have been said to bo driven out 
towards tlie 13th century. Another tradition traces them from Kanauj and to the 
Rathors who had migrated to Cutch about the 13th century. They are usually tall, 
of fair skin, with well built bodies, fine nose, expressive and dark eyes and they speak 
Culchy. They are a vegetarian lot and seldom eat fish and meat. The Luhana 
are an important business community some of whom are very rich. They were in 
earlier centuries State bankers, and ministers in Cutch. They are Vaishnavas of 
Ballabhacharya and Ramanuj sects. They are not distinguishable from the other 
high caste Hindus in dress or in cultural life. The family goddess to which they 
offer periodical prayers is Ram Deo, Mata and they also worship the spirit of tli© 
Indus, whom they address asDariapir in faithful remembrance, it is said, of the help 
rendered to them by the spirit when they were forced to flee from Multan. Every 
Luhana village worships the Pir and has a place built in his honour where a lamp is 
kept burning day and night and every year in the month of Chait (March/ April), 
they celebrate a festival in his honour. Th^ put on sacred thread and tolerate 
pols^ny and widow reniarriage. The Bhatia are their nearest kin froir|i"^«^^ 
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they are culturally indistinguishable. Like the Rajput elsewhere they own a head 
man and observe rigid caste prescriptions. 

40. f.ohar {Artimn).—Loh^x are iron smiths and work in iron, 'riioy suppl> 
the agricultural tools for the villagers and they are widely scattered. In Bombay 
and (hijarat. they are divided into two sects, Marathi and Bundeli. 

41. Machhi .—The Machhi are fishermen, found scattered in the coastal towns 
and villages of Gujarat, Saurastra and Cutch. They are also met with on the banks 
of inland rivers. A big crowd of Machi live in Raj])ipla State. Fhey are often 
indistinguishable from the Koli and in some districts, they puss as such. In the 
Panchmahals according to tradition, they are the progenies of a sage called Gautam 
who is said to have transformed a man into a woman whom he married later on. 
Another tradition claims for them a l^aj^nit origin. Their ancestors gave up their 
occupation of fighting as an escape from the wrath of Parasnrain, wlio vvfis determi¬ 
ned to eliminate the Khsatrias all over the land. I'hey sought refuge from a rishi, 
who initiated them into their present occupation, namely fishing. 1'he Machhi 
are dark, .short, but powerfully built. They live on fish and meat and are very 
fond of liquor, particularly toddy and are opium adicts as well. Where fishing is not 
profitable and seasonal the Machhi ply boats on hire, sell vegetal)les and work 
as small cultivators and labourers. I'hey pray to two female deities, Shigotri and 
Hinglaj but they are adept in magic which usually they invoke in their principal 
occupation of fishing. On deep water fishing they resort to magic and carefuUv' 
avoid the evil eye. 

42. Memon. —The Memon are converts from the Hindus and yet they observe 
many Hindu customs and practices. Some Memon are known to employ Brahmins 
or they employ the Kazi and the Brahmins simultaneously. They are a cultivating 
community and .similar to the Bora in dress and habits. 'Fho Memon in Cutch 
are said to be converts from the Luhana and the Bhatia castes and Sunni by faith. 
The Memon of Cutch are very adventurous and are impoitant merchants in Bombay 
and elsewhere. 

43. Mher, —The Mher are re^presentative of a martial caste in Gujarat and 
in Porbandar. They constitute a sort of national militia. Their duty as protector 
of villages, secured for them grants of land from the villagers. Even now the Mher 
where they live, are exempted from all taxes and are obliged for military service. 
They are a picturesque people, well dressed, armed with sword and shield, and physi¬ 
cally very strong. They are of the same racial type as the Rajput and probably 
are a purer type than the Rajput of Gujarat and in Porbandar they are very loyal 
to the Maharaja. They are known for their bravery and hospitality. Often they 
have been accused of crime in which violence is reported. The Mher, Kathi, Ahir, 
theGurjar, Scythian, Greek, Bacterian, Pathan, are known to bo foreign elements 
in the Gujarat population. 

44. Miana. —^The Miana are found in Kathiawar and Cutch. They were 
originally Hindus later on converted into Islam. They are a wondering and nomadic 
people ivho cause lot of anxiety to the administration. Often they were a menace 
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and their lawlowssnoss had to be put down ruthlessly. They liave taken to land but 
many are still vagrant, thieves and dacoits. They are a strong people and are 
remarkably courageous. Physically, tlie Miana show great similarity to the Rajput. 
Sherring writing about the Miana of Kathiawar, says that they are a sect of low 
Mohemedans, who j)ermit the women to live with other men during their husband’s 
life tinu^. 

45. Nagar Brahmin ,—They are a cultured community in Gujarat, Cutch and 
Saurastra. They are found also in parts of the V. P. and in the Punjab. They own 
six main sub-divisions, namely, (diitodra, Karashnora, Sathodras, Bhaidnagar and 
Vixnagar; they are divided also into secular and spiritual Brahmins. 'FJie former arc» 
known as Shastra, the latter as Bhikshu. The Nagar lia\'e a number of traditions 
regarding their origin. One tradition says that the Brahmin who was called to officiate 
at Shivas’s marriage with Parvati, was so much fascinated by the latter’s beauty that 
he ('ould not hold himself and left the marriage with others. Finding, however, there 
was nobody to officiate at the cert>mon\\ Sliiva created Brahmins from six grains of 
rice and they were married to six Naga girls. These were the progenitors of the 
Nagars. Another tradition claims Shiva to haw. created the Brahmins, the Nagar 
from six grains of rice from his forehead where tliese were pasted during his marriage 
with Parvati. rhey are mostly worshi])pers of Shiva, whom they represent as Shri 
Hat-Kaslier. ,\ll customs and practices of the Nagar find their echoes in Grihasutra, 
Nagar nro invested with sacred thread any time in the third to the fifth year and 
marry in the 20th and above. The girls also marry late unlike the other Brahmins. 
The family goddesses are worshipped before marriage and widows are not allow^ed to 
remarry, neither they practise polygyny. The Nagar have much in common with 
the Kayasthas and Brahmins of Bengal who constitute the Bhadralog community 
tliere. The Nagar arc educated and in 1941, they showed the highest literacy percent¬ 
age in the Baroda State. Many Nagar are found in State services in all parts. The 
high percentage of literacy and of the educated amongst the Nagar have made them 
quite liberal in their views and they are not very orthodox in their temperament or 
in their customary observances. The Nagar in Cutch are quite orthodox duo pro¬ 
bably to their stay-at-home habits. 

46, Oswal Jain .—The Oswal are an important trading community and quite 
substantial in Ahmedabad and other parts of Gujarat. The Oswal whom we measur¬ 
ed from the villages in Cutch, trace themselves from Osai nagar, near Jodhpur. 
Originally they were Rajput but became converted into Jainism at about the 8th 
century. It is said that the conversion followed because of the cure from a snake 
bite of the son of a chief through a Jain priest. A second tradition says that the Shri 
Mai King Deshal allowed none but millionaires to live in the city. One of the fortun¬ 
ate citizen, a Shri Mali Bania, named Ruad had a brother whose fortune did not come 
up to the expectation of the chief, the latter begged of his brother to help him to make 
up the required million which the lucky brother did not. Disappointed he and many 
others of the Rajput, left Shri Mai and settled in a village called Osa, or the frontier. 
They put on tied pyjamas and frog-coat whose ends are tied to a loose turban on the 
head. In Cutch most of the Oswal live by cultivation and have coarse look, Tl^ 
ftie Jain by faith and vegetarian by ch^oice. The Oswal have a light bro^ compl^i- 
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xion, medium stature, round head, and a few of them were found to possess 
mongoloid folds. 

47. Rahari .—The Rabari are a distinct typo in Gujarat, Cutch and Saurastra ; 
tradition has it that the Rabari were originally Rajput who married Apccharas or 
celestial dancers and thus became Rahabari or Rabaris. Men and women among tlie 
Rabari possess a strong physique, tall and well built, hav^e fair complexion, largo and 
expressive eyes, oval faces, vertical forehead and fair skin. They are very tall and 
compete very favourably with the Mher and the Kathi but the honours are likely to 
go to Rabari, if not to the Kathi. The women are tall, graceful, and have 
liguros, capable of balancing four to five big pots of water on their liead and shoulders. 
The average dress of Rabari is similar to that of Rajput cultivators. They always 
carry a loose head scarf, a dnppaia or wroth cloth over their shoulders and a big stall, 
a petticoat, and ornamonted bodices, a mri and a woollen cloth thrown over the head, 
constitute a woman's dross. Men and women tattoo their bodies and limbs and tiu' 
women decorate themselves with big silver ornaments; women frequent the markets, 
and soil wool and ghee and are a pleasant sight in weekly markets and fairs. Cows, 
buffaloes and goats constitute their herd while camels are kej:>t for transport. Most 
of their customs are Hindu. On the sixth day after birth, tho goddess of fertility 
Shasti is worshipped, the name is given on the ISth day and the Brahmin oihciates 
in tlieir marriage, which takes place in the temple; unlike the high caste, tlu^ 
Rabari practise widow remarriage and allow divorce while polygyny is recogniscwl 
as indicative of tlie status of tlie htishand. 

48. Rajput ,—The Rajput are found all over Gujarat and Saurastra. They 
are divided into several clans which are exogamous but commensal. Tho important 
clans are ('haow<las, Chauhans, Gohills, Jethwars, Jhalars, I^armals, Rathuars, 
Sisodia, Solunki and Waghalas. The Rajputs of Gujarat are usually tall, but not 
very tall, w(dl built and fair, the noses high and straight, eyes large and dark, the 
niouth small, and tho face oval. Usually tho men wear large hair which is pasted 
within the middle to distinguish as they tell you from muslims. Women are hand¬ 
some, fond of outdoor life, and walk in dignity. 'Fhey speak Gujarati and under¬ 
stand Hindi. The Rajput always like to live in big houses which if they cannot 
afford they make mud-walls and thatch the roof. Some parts of their house must have 
tiled roof. The Rajput and Kathi are fond of decoration and their sitting room is 
always neatly kept with furnitures, and their utensils richly made, quilt and covers, 
displayed in large glass almirahs. They also keep sword and shield though they 
may not use them. The Rajput is a landholder. He is called the Thakur in his 
village and lives in a distinctive house. His dress consists of a loosdy rolled turban 
in red ot white, a double breast waist-coat, a long coat with white sleeves and a pair 
of light breeches and pointed shoes. The women are elegantly dressed and some put 
on bodice with strips covering the back, also a scarf for head. The Rajput rmimiber 
their martial role in Indian history, and remember with pride their valour and sacri¬ 
fices; they are straightforward and frank, hospitable to a degree, fond of wimal food, 
Uqmv and addicted to tobacco and opium. There is hardly anything in their 
religious life to distinguish them from other high caste Hindus, 



35 


ANTHROPOMRTRIC STATUS OF THE CASTES AND TRIBES OF MAHA-GUJARAT 

49. Sunni Bora. —an) a j^rosporous trading community in Bombay and other 
parts of the Prosidoncy. A very large portion of the trade in western India is in their 
hands. They are today distributed in important centres of trade in India and many 
have immigrated outside India to J’ersian Gulf, the Mediterranean ports and to 
Africa. Their trade consists mainly of imports of foreign goods and they are 
expert dealers in thorn in English towns, 'riiey are a fair looking, peaceful and a 
law abiding community. They weio Brahmins wh«, it i.s said, cmbracexl Istam 
under the inthience of tin* Arabs. 

50. Wa^iar .—'fhe Waghar are partly Hindus but chiefly muslims. They 
are strong, well built grou]^ of people who had i)rohably a Uajput ancestry. The 
Hindu Waghar liavo the surnames Waghar, J:5hatad, Dina, Gad, Hatal, Kara, Kor. 
Manik, and Sumania. Fhoy usually kee]> beards, and possess a flat face some of 
thorn are itinerant traders and \*endors of foreign merchandise. They breed cattle 
and also are reputed sorcerers and exorcists. The Waghar legend says that Shri 
Krishna forced a demon into the oart h while he was sorting in the Gornti near Dwarka. 
The first issue fmrn tlie hollow made was a Waghar wlio resembled a buried demon. 
The W’aghar are fine looking peoj)le with shallow white complexion, lino nose, high 
forehead, mascular and adventurous. Some of them carry beards pasted in the 
middle. 'Pho women are usually well built, handsome and graceful. They speak 
Cutchy or a foreign Gujarati. From the administrative ])oint of view they are 
considerably dreaded for their restlessness and turbulence. 1'hey have often reb(4Jed 
against tlie administration of (iyekwar ami at least four times, they had to bo 
suppressed between 18I6-73 A,I). One of their loaders has been a longendary hero, 
he is Mulu Mjmak, who is said to have stood the onslaught of overwhelming armies 
of the State and oven did not submit with 7 bullets in his stomach. They take to 
various occupation, they are fishermen, robl)crs, landholders, and lashkars. The 
muslim Waghars are sunni by faith while the Hindu are worshippers of Shri Krishna 
and Ramchaiidraji, the Lord of Dwarka. 

51. Meghwar, who are included in miscellaneous grmip I 
and II are one of the scheduled or untouchable castes of Gujarat. The Meghwar, 
Iwth nxen and women can liardly be distinguished from the lowest classes of craftsmen 
and peasants and speak Gujarati with an accent which probably give clue to their 
tribal origin. Their houses are generally quartered outside tlie village and they work 
as labourers and artisans in the mills and factories throughout Gujarat. Some of 
them do cultivate and are more detribidised than the Bhil and other less settled 
tribes. Their cultural life is similar to that represented by the lower agricultural 
castes and communities except that they have lot of superstition and dread for 
witchcraft. They engage brahmin in their ceremonies and festivals and worship 
Hanuman, Gunpati, Ram and Devi. They are for all practical purposes Hindus and 
call themselves as such. They are short statured and their complexion varies from 
dark to light brown, the women possessing fairer complexion than men. 

52. Parsi ,—^The Parsi are a cultured and educated .social groiip, Europeanised 
in their dress and normally exclusive in their relations. They are a prosperous 
l^MSin^s oonimunity with their ii|stiti|tioqs centred rquiid Bornbay. S|>eakihg 
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about the hospitality of the Parsis, Kincaid (IJritish Social Life in India, Loud. 
1935, pp. 242) writes how the paierfamilias with riinless prince-ne7. would come 
hurrying out into the \ erandah tc) greet Jiis guests with a low ])ow and load 
them into the long drawing room witli its roc:kiJig cliairs ranged in a straight row, 
the enormous cut glass chandelier, the model of the Taj Mahal on a blackvvood 
table, the ’glass cupboards full of English ('hiiia, the dark oil paintings ol 
ancestors and of Zoroaster in meditation. Some of the Parsis are fabulously rich, 
while others are indigent, the forinor have niaintaiiud their physical traits to a 
large extent, the latter ha\*c mixed indiscriminately, with the result that the two 
sections even do not intor-niarry. The social distance obtained l)etweon the two 
sections, has been a headache for the community, and divergent views about 
their respective futures, aie fieelx* expressed by them. 'Fhe standard of fdiysical 
fitness among the rank and file has receded in recent years, and economic 
maladjustment a|)]iears to tell its tale on thr general health of the Parsi as 
a gioup. 

Writing about the PersiaiLS, Haddon (Tlie W'anderings of Peoples, ('aml)ridge, 
1919, p.26) says, I'rom the Eur^Asian steppes cume Proto-Nordics who 
became known to liistorv as Medes and Persians but Semitic inigiations liave 
moditied the typo of the latter as did incursions of tribes allied to the Turks, 
Some authorities sucli as Ripley, see in the dark, dolichocephalic i'ersians, especi¬ 
ally the Lori a strong Mediterranean strain, while the Parsi ar<‘ relatively IJond 
dolichocephals, the 'Aryans * of many authors.** 

According to Deniker (The Races of Man, pj). 419-20) the Iranians possessed 
the main characters of the Assyroid race with admixture of Turkish elements in 
Persia and Turkey, Indo-Afghan elements in Afghanistan and Arab and Negroid 
elements in the South of Persia and Baluchistan. The Persians have been 
dituded into three geographical groups, viz., the Tajik, the Plajemi and the Parsi. 
The Tajik spread beyond the frontiers of Persia into western Afghanistan, the 
Noith West of Baluchistan, Afghan Tnrkistan and Russian Turkistan as far as 
the Pamirs perhaps even beyond. They are brachycephalic ( ceph. index 84.9 ) 
above the average height (169 cms.) and show traces of inteimixture with the 
Turkish race. The Hajemi and in some measure the Parsi who are dolichocepha¬ 
lic (77.9 C. I.) and of average height (165 cms.) are of Indo-Afghan type (Ibid), 
The Parsis must have come into India after the destruction of the Sassanide 
Empire, The Paisi we have measured in Bombay were mostly employees of two 
big commercial firms whoso cephalic index was found to average 82.16 which 
agrees with Ujfalvy who put it down as 82. 

Raja Rajendra Lai Mitra in his classics on Indo Aryans VoL2, Lond., 1881, 
wrote about the Parsi: “Among the Pai^is, notwithstanding, their ancient and 
well advanced civilisation, that most primitive form of disposal of the dead still 
obtains. The persistency of custom has in their case, withstood the culture of 
many thousand years, the only change noticeable being the introduction of an 
endosing wail in the neighbourhood of towns and cities.'* (p. 116.), 'The religious 
fdea underlying the ceremonial rite is that exposure served to purify the remains^ 
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by contact with the lays of the Sun.’ ( p. 117), whicli must be hygienic, but 
according to Mitrar himself, the Parsis well knew the rite of burial, for in the 
Vendidad mention is made of it under the name of Xasnspaya, the term for 
burning being Nasuspachya (h'arg. l,v.v, I3d7) {Ibid). Rules havtJ also been laid 
down for the collection of the bones of persons who have died in wild places, and 
for the })reservati(m in <d)arned houses, called Uzdans in Zend and Astodans in 
Polilavi. Those facts says, Mitra, ‘tend to prove that botli exposure and burial 
were well known'. The Parsi have alight skin, medium to tali stature, broad 
head and fine m»se, but tliere are Parsi who possess dark complexion, brorid nos(‘ 
and longisli liead, es for <‘xampl(^ ajnong th(‘ domiciled Parsi ol Hilimora. Paisi 
speak Gujarati hut it is su])erimposed on their T^M'sian language. 

Statistical Treatment of the Data 

vS3. 'riie present material consists of measurements of 13 physical cliaracters 
relating to 2,603 individuals b<'Ionging to 24 dilferent castes and tribal grou}>s, taken 
by Dr. D. N. Majiundar. I^irticular care was taken by the measurer, to elimin¬ 
ate ])(‘rsonal bias in tJu: collection of the material. Of those 24 groups, Machhi 
and Kharwa ha\H^ been combined to form one group and so too Waghar Hindu 
and Waghar Muslim. IMiil are shown as two groups ono of Rajpipla and tho.so 
of Panchmahal. 1'his has laKiii done on the basis of a priory information about 
tlie pliysical resemblance, in general of the sub-groups within a group and the cor¬ 
respondence of the means. It would appear from a scrutiny of the data that in case 
of the groups, Rajput, ]3hangi, Phatia, Machi-Khanva, l^abari, Kimbi Pattidar, 
Mher, Audich Brahmin and the Parsi, measurements on onc>, or more individuals 
for some of the characters looked doubtful. Such individuals have been oniitted 
from the analysis after careful scrutiny. Amongst the rest, however, the measure¬ 
ments on some of the individuals for certain characters were not available 
comparisons of whicli could not be made. No measurement.^ wore available for 
the two Bhil grou]:)s with respect to the characters, auricular height and sitting 
height. 

54. An attempt has been made hero to put before the anthropologist and those 
interested in the field the main problems before us and the statistical methods which 
are being employed in treating tliem. Attempt has also been made to present 
some of the broad inferences arrived at from a preliminary examination of the data 
which only liave to be confirmed with the help of other more comp(^4ont statistical 
techniques. 

55. The first and perhaps the most important problem before the anthropo* 
legist is ' whether it is possible with the help of the physical measurements at our 
disposal to find out with a reasonable degree of accuracy, if the 24 castes and tribes 
under study belong to one and the same homogeneous group of population ? If 
not, whether it is possible to divide the groups into a number of clusters such that 
groups within each cluster can be regarded to belong to one homogeneous popula¬ 
tion, that is, the groups within any particular cluster are more closely together than 
groups belonging to two different clusters. Hie problem naturally resolved 

into finding what are known as D®- statistics or the square of the generalised distance 
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for each pair of castes and tribes which alone could bo used in dividing the groups 
into a number of clusters such that groups within any prticular cluster have smaller 
generalised distance among themselves than groups belonging to two different 
clusters. And a closer examination of the D*- values for each pair of castes and tribes 
will provide us with all the desirable inromation regarding the inter-cluster 
relationship, i.e., all information about the arrangement of the clusters in a partieular 
order. For example, if there be three clusters. A, B and C, B will be more clo.sely 
situated to cluster A than to cluster C if the square of the genfsralised distajico 
lietwoon .\ and B Iw less than that between B and C. 

56. Interlinked with the problem of D*- statistics is the problem of ' choice 
of characters ’ in fact the latter prtxedes the former. For it is well-known that the 
computational work on D'-- statistics increases considerably with the increase in 
the numlier of characters under examination, and if this number exceeds a certain 
limit it may be almost impracticable to complete the analysis in the absence of suit¬ 
able machines especially designed for the purpose. It is, therefore, essential that 
choice of a set o* characters be first made and the values of the generalised distance 
or D--statistics calculated only for such a sot of characters. This is, however, a 
subject of great difficulty and has been engaging the attention of both the statisti¬ 
cian on the one end and the anthropologist on the other for some time past. In a joint 
report * Profes.sor P. C. Mahalanobis and Dr. D. N. Majumdar have already shown 
that only five characters out of a total of 12 characters would provide reliable infor¬ 
mation for the p)irpo.so of classification. It isobvion-sly dosirablo that the cliaractors 
should have high discrimimition in the sense that differences between different 
grouirs would be krgo and statistically significant. y\nother point for con¬ 
sideration is that the characters should bo as independent as pos-sible. that is, should 
have as low corrolations among themselves as possible. It would thu.s be seen thcot 
only after the selection of the suitable characters the computational work of D®- 
statistics could be taken up for such characters. The problem of the choice of 
characters would require in the first instance a broad and precise cla-ssification, 
».(?., the division of the 24 groui)s into two or more clusters such that groups forming 
a cluster are sharply differentiated in respect of moan values from those forming 
another cluster. Only after this has Ireen obtained is it possible to select the suit¬ 
able set of characters that would best discriminate the clusters. We, therefore, 
require for this broad classification a preliminary examination of the mean values 
of the various castes and tribes for each cluiractor and next obtain suitable sets of 
characters that would best discriminate the clusters which, of course, would require 
the need of a convenient measure of the generalised divergence amongst the 
various castes in respect of a set of characters. It would thus be seen that our 
first Mid foremost problem is a careful preliminary examination of the moan 
values which could provide the basis for detailed statistical analysis and 
investigation. 

57. An examination of the dispersion of mean measurements of the 24 castes 
and tribes has been made in respect of sill the characters excepting weight which has 
been left out cm grounds of comparativ^y less reliability of measurem«»t. Ah 


* Saakhya, vol. 9, part* 2 and 3, Mardi 1949, 
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attempt has been made to had out dusters of castes and tribes in respect of measure¬ 
ments of each character, and in this wo have been mostly guided by the well-known 
statistical piinciple that when an observed difforonce in moan measurenients between 
any two castes for a cliaractei exceeds, throe times tlie standard error of the differ¬ 
ence of tlie lueasuroments, this dilferonce may for all })ractical purposes, be taken 
as real and signiticant and not duo to any random causes. The standard error of a 
difference "d’' between two means xi and wlioso standard errors are respcx:tivoIy 
a-nd (say) is given by the fonuula 

S(d) ± J 1^6 (;<i) j' 'f S («2)y ... (0 

whore e(d) denotes the standard error of the ilifferences d, on the hy])othesis that 
the measurements of the various castes and tribes in respect of a character are 
uncorrclated and the casteni may from this ix)int of view bo taken as practically in- 
dopoiident of oacli other. 


58. A proliminary exaiuiiiatioii of tluj frequency distribiitiojj of tJie cJiaracters* 
would reveal that with tiic oxtx^ption of few groups, Bhatia, Oswal Jain, Waghar 
(Hindus and Muslims) and Koli, tlie distributions for the majority of characters hr 
respect of the remaining groups are approximately normal. Iji the case of even 
those grouj^s fur each such character fur which the mi>asureiue,nts are not generally 
normally distributed, it will be seen that normality is valid for nasal length, and 
nasal breadtli. It will also be seen that except for the Bhalia and the Bhangi the 
sample size is fairly high in the case of the remaining groups. The distributions of 
the mean measuromonts for the characters in resjxjct of those groups may, therefore, 
for all j^ractical purposes be assumed to be of the normal typo and the application 
of the t-test enumerated in tlie foregoing para may bo considered valid. 


♦ 1 . 


If Si*, Sji*, . Sk* are estimated variances for various 

castes and tribes in respect of a character and n,, no, uk the 

corres])oiiding degrees of freedom then the statistics 


I I N log S* — XnilogSi* 


1 -f 


rJ-.-L 

ni N 
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is distributed as chi-square with k-l degrees of freedom, where k is the 
total number of castes and tribes analysed. 


2. If Xj, Xj, be the estimate of mean measurements S^, S,. bo the estimates 
of the corresponding standard deviation n,, n, the corresponding degrees 
of freedom, then the difference x ,, is just judged to be Significant, 
if it exceeds d\'s,® + s,® where the value of d for each level of significance 
can bo obtained from the table given by Dr. 1*. V, Sukhatme (Statistical 
Tables Fisher -Yates No. V, and given the three known valuer of 
a,, n„ aud O,. 
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59. Strictly speaking, the application of formula (1) to tost the difference between 
any two mean measurements is valid only on the assumption that the variances 
corresponding to the means are of the same order, i.e,, do not differ significantly 
between themselves. Accordingly the equality of the variances of the various castes 
and tribes for each character was first tested by Bartlett’s test^ by utilizing values of 
standard deviations for each character and each caste given in Table 2. It revealed 
that with the exception of a few characters, Bigonial breadth, Nasal length, Total 
facial length (facial length, significant at 5 percent, level), and stature for which the 
variances are practically of the same order for different castes and tribes, the variances 
of the various casters and tribes for each of the remaining characters are significantly 
different from one another. In the case of the latter set of ('Jiaracters for which tho 
material was found heterogeneous from variance point of view the equality of the 
variances for any two castes and tribes one from each of tho two distinct cluster 
was tested by the variance ratio test (statistical Table V’, Fisher and Yattvs-Variance 
Ratio) and in case whore the variances were found significantly different from each 
other, the corresponding difference in mean measurements was tested b\" Beliren’s 
t-test® which takas into account the inequality of tlio variances corresponding 
to the mean measurements. The conclusions regarding tlie significant difference 
in the mean measurements in respect of each character between any two castes and 
tribes belonging to the distinct clusters obtained by this test only confirmed the 
results in these cases obtained by the Fisher’s t-test. 

We now proceed to study the mean measurement of tho various castes and 
tribes (Table 1) in respect of each cliaracter. 

60. Maximum Head Length .—From the mean maximum head measureiuoiits it 
appears that there is a progressive lengthening of the head as we proceed from tho 
Bhil (179.60,±0.39), Bhangi (179.60±0.88) and Bhil ( 179.60±0.52) (which 
have the same head length,) to the groups MachuKharwa (183.07 ±0.48), Mher 
(183.27 ±0.59), Kunbi Pattidar (183.70 ±0.63), Waghar Hindu and Muslim 
(183.82 ±0.63), Audicli Brahmin (184.15±0.69), Luhana (184.174:0.57), Memon 
(184.22±0.66), Nagar Brahmin (184.27±0.65), Khoja (184.57-±.0.56), Rajput 
(185.03±0.62), Bhatia (185.06±.1,38) and Parsi (185.25:!. .0.55) arranged in an 
ascending order of mean rnoasureinent. It would thus be scon that tixe Bhil, Bhangi, 
and Bhil and others are lowest on the scale of measurement as against the Rajput, 
tho Bhatia and the Parsi which occupy the highest positions. 

It would be seen that two sets of groups tho (Bhil, Bhangi, Bhil and others) and 
{Luhana, Memon, Audich Brahmin, Khoja, Nagar Brahmin, Bhatia, Rajput, 
Parsi , Kunbi Pattidar, Mlier, Machi Kharwa, Waghar Hindu and Waghar 
Muslims) form two distinct clusters such that there are no significant differences in 
mean maximum head length between any two groups within the clusters, but 
groups of one cluster differ significantly in mean measurement from any group of the 
other. It would further be seen that there are no significant variations in mean 
maximum head length between any two groups within each of the three sets of groups, 
(Bhil, Bhangi, Bhil and others, Miana, Koli, Bhadela, Miscellaneous Group II, 
Rabari, Oswal Jain, Artisans, Miscellaneous Group I, Sunni Bora, Macbi Kharwa, 
Mhcr and Kunbi Pattidar) and (Machi-Kharw'a, Mhor, Kunbi Pattidar, WagUai 
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Hindus and Waghar Muslims) Luhana, Memons, Audich Brahmins, Nagar Brahmins, 
Khoja, Rajput, Bhatia and Parsi which may bo regarded as a sot of overlapping 
clusters such that there are groups common to any two adjoining clusters. The 
two sets of groups Koli (180.70 ±0.62), Bhadela (180.84 ±.0.86), Miscellaneous Group 
II (181.06±.63), Rabari (181.19±.71), Oswal Jain (181.35±.0.67), .Artisans 
(181.40±.56) and Luhana (184.17±.57), Memon (184.22±66), Audich Brahmin 
(184.15±.69) and Nagar ]:5ralimin (I84.27±.65) may again be regarded as form¬ 
ing two distinct clusters such that there are no variations between any two groups 
within a cluster but a group of one cluster differs .significantly from a group 
of the other. It follows, thorofore, tlxat each of the groups Luhana, Momons, 
Audicli Bralimin and Nagar Brahmin amongst which thoro aro no significant 
variations differs significantly from c^ach of the groups Bhil, Bhangi Bhil and 
others, Koli, 13hadela, Miscellaneous Group II, Oswal Jain, Artisans, and Rabari, 
which again form a constellation by themselvt^s. 

61. Maximum Head Breadth. -An examination of mc^an maxiniuin head breadth 
would reveal that the moan head breadth for the groups Bhil (136.70 ±0/28), Bhangi 
(137.60±.73), Bhil and others (135.80±.0.41), are less than those of Koli (139.70± 
0.50), Miscellaneous group 1 (140.01 ±.0.46), Artisan (141.00 ±.42), Machi Kharwa 
(142.42±.54), Misc. groups II (143.^10 ±.63). Kiinbi Pattidar (143.27±.0.69), 
Audich Brahmin (143.58 L .62), Oswal Jain (144.22 b .46), Raj put (144.55 ± .54) 
Mher (145.34±.0,53), Rabari (145.44±.0.64), Waghar Hindu and Waghar Muslim 
(145.65±.0,64), Sunni Bora (146.00±.65), Luhana (146.33±.051), Nagar Brahmin 
(146.66±.59), Memon (147.07±(f61), Khoja (147.57±.64), Miana (148,60±,0.69), 
Bhadela (151.47±.62), Parsi (152.78±.56), and Bhatia (153.43 1.04), the latter 
being arranged in ascending order of mean inetisurcment. I t would thus be seen 
that the Bhatia have the highest mean head breadth (153.43 1 -1.04), then come the 
Parsi (152.78±.56), followed by Bhadela (151.47±.62) and Miana (148.60±.0.69); 
the lowest on the scale being Bhil and others (135.80 ±0.41). 

It would be .seen that the grou])s Bhil, Miscellaneous grou]> I and Bhil and 
others which are lowest on the scale form a cluster distinctly different from the rest 
of the groups excepting Koli, and Miscellaneous group I and widely separated from 
the set (Bliatia, Pansi and Bhadela) which occupy tlie highest position on the scale 
and which do not differ amongst themselves. 

It would further appear that there are no significant variations between any 
two groups within each of the three sets of groups (Koli, Miscellaneous group I, 
Artisans), (Maclii-Kharwa, Miscellaneous group II, Kunbi Pattidar, Audich Brah¬ 
min, Oswal Jain, Rajput) and (Mher, Rabari, Waghar Hindu and Muslim 
Sunni Bora, Luhana, Nagar Brahmin, Memon and Khoja) which may. therefore, 
for all practical purposes be regarded as three constellations. 

An examination of mean measurements of maximum head breadth would furtlier 
reveal tliat every member of the constellation, Koli, Miscellaneous group I and Arti¬ 
sans, differ significantly from every member of the constellation Mlier, Rabari, 
Waghar Hindu and Waghar Muslim, Sunni Bora, Luhana, Nagar Brahmin, 
Memon, and Khoja, and of course from every member of the set Bhatia, Pars! 
and Bhadela. . , 
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62. To sum up, each of the sets of grou])S (Bliil, Bhil and others, Bhangi) and 
(Koli, Miscellaneous group I, Artisans) within whicli there are no variations differ 
significantiy in respect of head breadth, from each of the groups, Mlier, Rabari, 
Waghar Hindu and Wagliar Muslim, Sunni Bora, Luhana, Nagar Brahmin, Memon, 
Khoja, Miana, Bhadcla, l^arsi and Bhatia ; also there are no significant differences 
between any member of the set Bhil, Bhil and others, J^hangi and any memlxsr of 
Koli and Miscellaneous group 1. 

Thus, every member of the vset (Bhil, Bhil and others Bliangi, Koli, Miscel¬ 
laneous group I) differs significantly from every member of the set (Mher, Rabari 
Waghar Hindu and Waghar Muslim, Sunni Bora, Luhana, Nagar Brahmin, 
Memon, Khoja, Miana, l^hadela, Parsi and Bhatia, there being no significant differ¬ 
ence Ixstweoii any two groups of tho set Bhil, Bhil and others. Bhangi. Koli and 
Miscellaneous group 1. The Bhatia which occupy the highest ]>osition on tlie 
scale may bo regarded as an isolated grou]) distinctly different from the rest exce|)t 
Bhadela and Parsi which seenx akin to it in respect of maximum head bi'eadth. 

63. Minimum f rontal Breadth. - -It is interesting to note that tlie behaviour of 
groups Bhil (101.901:0.17), Bhangi (101.22:1: .76) and Bhil and others (100.70 j. 
.35) in the case of minimum frontal breadth are similar to tho.se in (‘as(? of tho provimis 
two characters. Tlie groups form a constellation by tliemselves and occupy the. 
lowest position on tho scale, situated far remote from the groups Nagar Bhrahmiii 
(106.95::!: .36), Khoja (107.331: .43), Miana. (107.52 j .47), Bhatia (107.65 j. .0.81)). 
Bhadela (108.18 _i; ,0.58) and Parsi (J09.41 rl .37) arranged in ascending order of 
magnitude. The latter set again forms a constellation by themselves excepting the 
Parsi (109,41 db.37) which occu]>\" the highest jio.sifion on the .scale, as against 
Bhil and others (100.70±.35) which are lowest on the scale. It would also be 
seen that every member of the set of groups Bliil (101.90 1 .17), Bhil and others 
(100.70±.35) and Bhangi (101.22:4 .76) differ significantly from every member 
of the set Sunni Bora (104.80:f .40), Machhi-Kharwa (105.14 j ..37), Rajput 
(105.34±.48), Waghar Hindu and Waghar Muslim (105.70±.40), Aiidich Brah- 
miii (106.04±.48), Rabari (105.97:L.42), Oswal Jain (106.07 f .43), Luhana 
(106.41 ±.42), Memon (106.46 :L,42), Kunbi Pattidar (I06.60H;.43) and Mher 
(106.91 ± .43) arranged in ascending order of luoasurement, there being no signifi¬ 
cant difference in measurements between any two groups l>olonging to the latter 
set. Thus the set of groups (Bhil, Bhil and others and Bhangi) forms with the set 
of groups (Nagar Brahmin, Khoja, Miana, Bhatia, Bhadela) and also with the sot 
(Sunni Bora, Machi Kharwa, Rajput, Waghar Hindu and Waghar Muslim, Ra- 
baris, Oswal Jain, Audich Brahmin, Luhana, Memon, Kunbi Pattidar and 
Mher), two sets of distinct clusters, the latter set of groups being intermediate to 
the first two sets on the scale of measurement. 

It would further be seen that idthough there are no significant variations in mean 
measurement between any two grouj>s of the set Koli (104.10:±.37), Artisan 
(103.70±-36), Miscellaneous group I (103.20±.3,3), and Miscellaneous groups II 
(104,1M±.40) every member of the set differs sigidficantly in mean frontal breadth 
from every member of the set (Nagar Brahmin, Khoja, Miana, Bltatia and Bhado- 
la) wliich as wc hav'o seen fonu a separate cuustoilatiou by tlioiusolvos. 
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It would also appear that the three sets of groups (Miscellaneous group I, Mis¬ 
cellaneous group II, Koli, Artisan), (Artisan, Koli, Miscellaneous groups II, Sunni 
Bora, Machi Kharvva, Rajput) and (Sunni Bora, Machi Kharwa, Rajput, Waghar 
Hindu and Waghar Muslim, Rabaris, Oswal Jains, Audich Brahmins, Luhana, 
Momon, Kunbi Pattidar, and Mher) fomi three overlapping clusters such that there 
are no variations between any two groups within a cluster but there are groups 
common to any two adjoining clusters. These three clusters occupy an intermediate 
position between the two extromo clusters (Bhil, Bhil and others, Bhangi) and 
(Nagar Brahmin, Khoja, Miana, Bhatia and Badela). 

To sum up, the two compact sets of groups (Bhil, Bhil and others, Bhangi) 
and (Miscellaneous group I, Miscellaneous group II, Koli and Artisan) which stand 
low on the scale of measurement seem to be more affiliated to each other and situated 
far remote from the groups (Nagar Brahmin, Khoja, Miana, Bhatia, Bhadela and 
Parsi) which are on the other extreme of the scale. The Farsi which have the 
highest mean measurement differ significantly from the remaining groups excepting 
Bhadela and Bhatia. 

64. Maximum Bizygomatic Breadth ,—It would bo seen that the configuration 
of clusters more or loss remains the same in the case of Bizygomatic measurement. 
The groups Bhil, Bhil and others, and Bhangi do not differ significantly amongst 
themselves and thus form a cluster, which occupies the lowest positions on the scale, 
the highest being for the set of groups Khoja, Mher, Bhatia, Bhadela and Parsi, 
there being no significant difference in mean measurement amongst the latter set. 
The Parsi have the highest mean measurement (138.11 iO.52) and the Bhil and 
Bhil and others the lowest, being respectively (128.40±.02.27) and (128.40±.38). 

It would also be seen that the groups (Bliil, Bhil and others, Bhangi) and 
Machi-Kharwa, Nagar Bralimin, Audich Brahmin, Rajput, Sunni Bora, Rabari, 
Waghar Hindu and Waghar Muslim, Kunbi Pattidar, Luhana, Oswal Jain, 
Miana, Momon arranged in ascending order of measurement form two distinct 
clusters such that there are no significant variation between any two groups within a 
cluster but every member of one cluster differs significantly from every member of 
the other. Thus every member of the cluster Bhils, Bhil and others, and Bhangi 
differ significantly from every member of each of the two clusters (Machi Kharwa, 
Nagar Brahmin, Audich Brahmin, Rajput, Sunni Bora, Rabari, Waghar Hindu 
and Waghar Muslim, Kunbi Pattidar, Luhana, Oswal Jains, Miana, Momon) and 
(Khoja, Mher, Bhatia, Bhadela and Parsi). It would further be seen that every, 
member of the set of groups Koli, Artisans, Miscellaneous group I and Miscellaneous 
groups II, which form a cluster situated intermediate between the two clusters (Bhil« 
Bhil and others, Bhangi) and (Machi Kharwa, Nagar Brahmin, Audich Brahmin, 
Rajput, Sunni Bora, Rabari, Waghar Hindu and Waghar Muslim, Kunbi 
Pattidar, Luhana, Oswal Jain, Memons and Miana) is significantly different from 
very member of the cluster (Khoja, Mher, Bhatia, Bhadela and Parsi)* 

It would thus be seen that the set [Bhil, Bhil (and) othecs and Bhangi] 
seem closely affiliated to the set (Koli, Miscellaneous group I, Artisans and 
Miscellaneous group II), but every member of the two sets taken together differs 

■ 
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significantly from every luernbcr of the set (Khoja, Mhor, r3hatia, Bhadela, and 
Parsi), a fact which has been more or loss observed in case of maximum head length, 
maximum head breadth and minimum frontal breadth. 

65. Bigonial Breadth .—The mean Bigonial breadth measurements liave practi¬ 
cally the same teilo to toll. Here again the Bhil (97.30 i0.39) stand lowest on the 
scale of moasureiiieiit, next in order are Bhils and others (99.20 d::0.47) and Bhangi 
(99.70 ±0.83) as against Mher (105.48±0.50) which are on the other extremity 
of the scale. 

It would be seen that the groups Bhil, Bhil and others and Bhangi which for 
all practical purposes form a cluster (except for Bhil, Bhil and others which 
differ significantly from each other in respect of mean measurement) are situated 
far remote from the cluster of groups. Khoja (103.89 i 0.55), Parsis (103.95 db 
.57), Memon (104.14 ±.55), Bhatia (104.31 ±1.06), Luhana (104.34±.53), 
Waghar Hindu and Waghar Muslim (104.52±.55), Oswal Jain (104.93±.54) 
Mher (105.48±,50), Muina (105.78±.78) and Bhadela (105.90±.79) arranged 
in ascending order of mean measurement, sucJi that although there is no significant 
difference between any two grouj)s within the latter cluster, every member of this 
cluster differs significantly from each of the groups Bhil, Bhil and others and Bhangi 
in respect of moan measurement. 

It would further be seen that every member of the set of groups, Koli, Artisans, 
Miscellaneous group I and Miscellaneous group II, which do not differ significantly 
amongst themselves and occupies an intermediate position between the two clusters 
discussed above, differs significantly from every member of the set Oswal Jain Mher, 
Miana and Bhadela, which as has been seen occupy the highest position on the scale 
of measurement and do not differ significantly amongst themselves. Tlius each of 
the two sets of groups, (Bliil, Bhangi, Bhil and others) and (Koli, Artisans, Mis¬ 
cellaneous group I and Miscellaneous group II), which are rather closely situated 
differ significantly from the set (Oswal Jain, Mher, Miana and Bhadela) in respect 
of mean Bigonial breadth. 

66. Nasal Length .—^An examination of mean length would reveal that the 
Bhil and others have the lowest mean Nasal length (47.80 ±0.31), the 
Rabari (52.55±0.31), Mher (52,60±0.35), Khoja (53.00±0.34), the Memon 
(53.39±0.38), and the Parsi (54.60±.30), possess longer nose, the longest 
being for the Parsi. It would be seen that the groups (Bhil, Bhil and others, 
Koli, Artisan, Bhangi) and (Rabari, Mher, Khoja, Memon), form two distinct 
clusters such that whilst there is no significant variation between any two groups 
within each of the clusters, a group of one cluster differs significantly from 
a group of the other. Also, every member of the set Bhil (47.86±.24), 
Bhil and others (47.80±.31), Koli (48.80±.25), and Artisan (48.89±.27), 
differ significantly from every member of Sunni Bora (51.30±,35), Nagar 
Brahmin (51.38±.34). Kunbi Pattidar (51.40±.34), Audich Brahmin 
(51,44±.30) Luhana (51,50±.27), Bhadela (51.51 ±37), Miana 
(51.52±.42), Waghar Hindu and Waghar Muslim (51.70±.29), Bhatia 
(51.86±.65), Rajput (51.98±.29), Rabari (52.55±.31,) and Mher (52.60±.35), 
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arranged in ascending order, there being no significant diflereiice between any two 
groups belonging to the latter set. Thus the (Bhil, Bhangi, Bhil and others, Koli, 
Artisan), and (Rabari, Mher, Khoja and Memon), form two distinct clusters and 
of the rest of the group the Sunni Bora, Kunbi Pattidar, Audich Brahmin, Nagar 
Brahmin, Miana, Luhana, ^hadela, Waghar Muslim and Waghar Hindu, Bhatia, 
and Rajput are nearer to the latter sot and, therefore, akin to it, the remaining 
groups, Oswal Jain, Machi-Kliarwa, Miscellaneous Groups I and II beizig closer to the 
former sot, Bhil, Bhil and others, Bhangi, Koli and Artisans. It would also be 
seen tliat the ParvSi form a distinct group signific'antly higher in mean measure¬ 
ment from the rest of the castes and tribes excepting the Memon. 

67. Nasal Breadth .—The configuration of the cluster seem to have been some¬ 
what disturbed in tlie case of mean Nasal breadth, the Rajput occupying the lowest 
mean breadth (35.60 i; .25) instead of any of the groups Bliil, Bhangi and Bliil 
and others as was observed in tlic discussion in the foregoing pages wliich though 
not lowest on the scale, occupy a slightly higher ])osition and are closely togetlior, 
the highest mean value being given by Kunl)i Pattidar (38.70^:0.28). It would 
be soon that the groups, Sunni Boras (36.08-b .42), l^abari (36.40 £0.23), Memon 
(36.45:1.1.27), Bhil (36.60.1:0.18) and Koli (i^.70£.19) arranged in liscoudiug 
order of moasuroiuont form a constellation by tluMuselves, and occupy a very low 
position on the scale, every member of th<i constellation differing significautty from 
every member of the set Bliatia (38.16i:0.43), Oswal Jain (38.30£.24) and 
Kunbi Pattidar (38.70 £0.28) amongst which there an^ no significant differences 
and which occupy the highest position on ilie scale. The sot of groups, Audich 
Brahmin (36,75£0.35), Miana (36.78£.29), Waghar Hindu and Waghar Muslim 
(36.83±23), Nagar Bralimin (36.88£.25), Parsi (36.95£.24), Artisan (36.99£ 
.19), Luhana (36.99 £0.20), Bhangi (37.02.±.40), Miscellaneous group II (37.03£ 
.28), Bhil and others (37.15£.24), Mher (37.24£.21), Klioja (37.27£.24), 
and Machi Kharwa (37.31 :i;.19) and Miscellaneous group I (37.38£.17), arranged 
in ascending order of lueasureiuent intermedia^*. I>etwoen the two extreme sets 
enumerated above, are lower oji tlie sciUe and nearer to the set (Simni Bora, Rabari, 
Memon, Bhil and Koli). The Bhadela (37.88.L.30), which are also intennodiate 
between the same two sets are nearer to the other extreme cluster (Bhatia, Oswal 
Jain and Kunbi Pattidar) and thus more akin to it. 

68. Total Facial Lengih.—ln total facial length, the Koli have the lowest mean 
length (107.90 £0.52) and Miana, the highest (115.12£0.87). There are significant 
variations amongst the groups Bhangi {109.07£0.^5), Artisans (109.09 £0.47), 
Bhil (109.40£0.41), Miscellaneous group I {109.76£0.52), Bhil and others (109, 
87±0.58). Nagar Brahmin (110.50£0.58), Miscellaneous group II (110.56£0.66), 
and Machi-Kharwa (110.99£0.46), which stand lowest on the scale and arranged 
in ascending order of measurement, although every member of the set, differs signifi¬ 
cantly from every member of the set Parsi (114.70±0.33), Waghar Hindus and 
Waghar Muslim (114.71 ±0.34), Rabari (n4.75±0.63), Khoja (114.80±0.6vS), 
Bhadela (114.82±.68). and Miana (115.12±0.87) w^hich again form a cluster by 
themselves. The remaining groups are intermediate to the two extreme sots aiid 
of these the Kunbi Pattidar (111.20 ±0.55), the Bhatia (111.36 ±1.30), an^ 
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Oswal Jain (111.66 ± 0.55) are nearer to the former set than the latter being situated 
low on the scale, there being no significant difieronce amongst the groups Miscellane¬ 
ous group I, Bhil and others, Nagar Brahmin, Miscellaneous group II, Maclii 
Kharwas, Kunbi Pattidars, Audich Brahmins, Bhatia, and Oswal Jain. The 
sot of groups Rajputs (112.84i.57), Sunni Bora (113.40i0.56), Mhor (113.89i 
0.45) and Memon (113.70i.61) have, however, higher means measurements but 
do not differ significantly from any member of the set Parsi (114.70 iO.33), Waghai 
Hindus and Waghar Muslim (114.71 iO.34), Rabari (114.75iO.63), Khoja 
(114.80i0,65), Bhadcla (114.82i0.68), Miana (115.12i .87), and the two may 
be regarded as forming a typo in respect of mean total facial length. Thus in respect 
of moan total facial length, the total number of groups can be broadly divided into 
two sets i,c,, (the Koli, the Artisan, the Bhil, the Bhangi, Miscellaneous Group I, 
Bliil and others, Nagar Brahmin, Miscellaneous group II, the Machi-Kharwa, the 
Kunbi Pattidar, Audich Bralmiin, Bhatia, the Osw^al Jain) and (the Luhana, 
the Rajput, the Sunni Bora, the Memon, the Mher, the Parsi, the Waghar 
Muslim and Waghar Hindu, the Rabari, the Bhadela, the Khoja, the Miana), 
such that any two groups within a set are more closely togethert han any two from 
two different sets. 

69. Upper Facial Length .—It w’^ould appear from an examination of the mean 
measurements that the tw'o sots of groups Artisans (58.38i.35), Miscellaneous 
group I (58.51 i.34), Bhil and others (58.90 ±39), Machi-Kharwa (59.52d= .34), 
Miscellaneous group II (59.66±.43), Bhil (59.69±.31), and Oswal Jain (62.20± 
.37), Bhadela (62.22±.38), Luhana (62.20±.34), Mher (62.40±.38), Rabari 
(62.46±.39), Memon (62.80±.48), Waghar Hindu and Waghar Muslim (63.41 ± 
.54), Miana (63.67±.55), Parsi (63.52±.34), Bhatia (63.76±.75) form two 
distinct clusters, situated almost at the extreme ends of the scale and arranged in 
ascending order of measurement such that although there are no significant variations 
between any two groups within a cluster, a group of one cluster differs significantly 
from a group of the other. The Bhangi have the lowest mean measurement 
(57.26±.63), and the Khoja the highest (64.06±.40). Amongst the intermediate 
groups, tho Kunbi Pattidar, the Rajput, the Sunni Bora, Audich Brahmin, the 
Nagar Bralunin, which are not significantly different from each other, resemble 
more the latter cluster being nearer to it than the former. The Bhangi (57,26 ± .63) 
and Koli (57.30±.35) which have lowest mean measurements do not differ signifi¬ 
cantly from the groups Artisans (58.38±.35), Miscellaneous group I (58.51 ±.34), 
and Bhil and others (58.90 ± .39), and, therefore, seem to be more mixed up with the 
groups belonging to the cluster (Artisans, Miscellaneous Group I, Bhil and others, 
Machi Kharwa, Miscellaneous group II, and Bliil. It would also be seen that the 
Kunbi Pattidar (60.58±.41) and the Rajput (60,81 ±45) do not differ significantly 
in mean measurement, from each of the two sets of groups (Miscellaneous group II, 
Bhil, Machi-Kharwa) and (Luhana, Bhadela, Oswal Jain) although every member 
of one set differs so, from every member of the other. In tlus respect, therefore, the 
Rajput and Kunbi Pattidar are intermediate in type between the above two ^ts. 

70. Auricular Height.-^A glance at the table would show that the Bhangi have 
the lowest mean measurement (12.19±.l0) and the Parsi the highest (ld.34± 
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.06). It would also be seen that the Bhangi (12.19db.l0), the Artisan 
(12.25±.06), the Koli (12.41 ±.05), Miscellaneous group I (12.46±.05), Oswal 
Jain (12.47±.07) and Machi-Kharwa (12.51 ±.06) arranged in ascending order 
of measurement form a compact set such that there are no variations between anj^ 
two groups belonging to the set. Similarly there are no variation between any two 
groups of the set, Khoja (12.89±.05), Waghar Muslim and Waghar Hindu (12.89± 
0.07), Nagar Brahmin (12.90±.06), Rabari (12.92±.07), Miana (12.92±.08), 
Sunni Bora (12.93±.07). Memon (12.97±.07), Mher (12.99±0.08, Audich 
Brahmin (13.01±.07), Luhana (13.20±.13), Rajput (13.20±,07), Bhatia (13.31 
±.16), and Parsi (13.34±.06) arranged in increasing order of measurement. It 
is, however, interesting to note that eveiy member of the first set differs from every 
member of the second , set, and the two sets behave as two distinct clusters in this 
respect. It would further be seen that Miscellaneous group II (12.67±.09), Kunbi 
Pattidar (12.73±.06) and Bhadela (12.78±.08) are intermediate to the two sets, 
and of these the Kunbi Pattidar, and the Bhadela, which do not differ significantly 
from the Khoja, Waghar Muslim and Waghar Hindu, Nagar Brahmin, Rabari, 
Miana, Sunni Bora, Memon, Mher and Audich Brahmin, seem more mixed up 
with this set. Miscellaneous group II, is, however, nearer to the set Bhangi, Artisan, 
Koli, Miscellaneous group I, Oswal Jain, and Machi Kharwa in respect of mean 
measurement that the latter set. , 

It would bo seen in general, that there are no striking significant differences 
amongst the groups and the groups form two compact clusters such that each 
cluster is an assemblage of a large number of groups. It would thus appear that 
the mean auricular height is not a very suitable character for use in the discrim* 
ination of groups. 

71. Stature .—The Mher appear to be the tallest group with a mean stature of 
(169.51 ±.0.46), next come the Rabari (168.22±.49) and next in order are the 
Waghar Hindus and Waghar Muslims (167.95±.54). The above three groups 
together with Parsi (167.73±.46) and the Miana (167.37±.76), which are next in 
stature to Waghar Muslims and Waghar Hindus do not differ significantly amongst 
themselves and seem to form a constellation by themselves. The Bhil have the 
shortest mean stature (159.58±.37), next in order are the Machi Kharwas (159.63 
±.38), Bhangi (159.72±.96), Bhil and others (160.05±.52) Miscellaneous 
group I (160.37±.58), the Koli (160.80±.58) and the Artisans (161.31±.53), which 
form a cluster by themselves. Amongst the intermediate groups are the Sunni 
Bora (162.90±.52) Miscellaneous group II (163.50±.54) Memon (163.72±.52), 
Nagar Brahmin (163.73±.56), Oswal Jain (163.98±.58), Kunbi Pattidar 
(164.20±.57), Rajput (164.33±.53), Audich Brahmin (164.34±.73), Khoja 
(164.53±.59), Luhana (164.57±.51), Bhadela (165.58±.89) and the Bhatia 
(165.81 ± .99), arranged in ascending order of mean measurement and which also 
form a constellation in respect of the measurement. It would further be seen that 
except for the Koli, the Artisans, the Bhadela and the Bhatia, the three clusters are 
distinct, in that although there are no variations within each of the dust to, a group 
of one of these differs significantly from a group of the other. It would further bo 
seen that the Bhatia and the Bhadela are nearer to the extreme constdlation 
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formed by the Miaiia, Parsi, Waghar Hindu, and Waghar Muslim, the Rabari, 
and the Mher than to the cluster (Rhil, Machhi Kharwa, Bhangi, BhU and 
other and Miscellaneous Group I). 

72. Sitting Height .—An e.vamination of the mean measurements would reveal 
that Machhi-Kharwa have the lowest sitting height (81.42^0.26) next in order are 
the Koli (81,50±-.2(>), the Artisans (81.59i0.24), Miscellaneous group I (81.74ib 
0.30) and the Bhangi (82.03 ±0.43) which do not show any significant variations 
among themselves and thus form a closely associated sc^t. At the other extreme 
of the scale are the Nagar Brahmin (85.49 ±0.32), the Mher (85.51 ±0.34), the 
Bhadela (85.66±0.44), Waghar Hindus and Muslims (85.68 ±0.32), the Parsis 
(85.94 ±0.25) and the Miana (86.03 ±0.46) arranged in ascending order of mean 
measurement and forming a closely associated set. It would further be seen that 
every member of this cluster has a significantly higher mean sitting height than every 
member of the cluster (Machhi-Kharwa, Koli, Artisans, Miscellaneous group I, and the 
Bhangi) which stand lowest on the scale of measurement and also from every member 
of the intermediary cluster formed by the Miscellaneous group II (83.77 ±0.31) 
Meinon (83.87 ±0.27) and the Kunbi Pattidar (83.95 ±0.31), arranged in ascending 
order of mean measurements. Also, Machhi-Kharwa, Koli, Artisans, Miscellaneous 
group I, and the Bhangi, which form a closely affiliated set are significantly low'- 
er in mean measurement from every member of the set (Miscellaneous group II, 
Memon, Kunbi Pattidar, Oswal Jain, Audich Brahmin and Khoja), which 
together with the constellation Miscellaneous group II, Memon and Kunbi 
Pattidar, form two overlapping clusters with Miscellaneous group II, Kunbi 
Pattidar and Memon comnron to the two sets. Thus the three sets of groups 
(Machhi-Kharwa, Koli, Artisans, Miscellaneous Group I, Bhangi) and (Miscellaneous 
group II, Kunbi Pattidar and Memon), and (Nagar Brahmin, Mher, Waghar 
Hindus and Muslims, Bhadela, Parsi and Miana) form three distinct clusters such 
that groups within any cluster are closely alike but a group of one cluster differs 
significantly from a group of the other cluster. The Rajput (87.80 ±0.27) form 
a distinct type by themselves with the highest mean measurement and differs 
significantly from the re.st of the groups. 

73. We next proceed to study the coefficient of variation for each character 
and for each caste or trilie and obtain characters which are suitable for the purpose 
i,e., characters for which the co-efficient of variation for the castes and tribes are not 
very high, and, thus, the mean measurements for the respective castes and tribes 
fairly reliable. In table 3 are presented the co-efficient of variation with their 
standard errors for each character and for each caste or tribe. It would appear 
from the table that in the case of maximum head length the coefficient of variation 
is least for Khoja (3.06 per cent) and maximmn for the Bhatia (4,08 per cent) the 
latter being based on a comparatively smaller number of measurements. In case 
of maximum head breadth, it ranges between 2.94 per centf (Bhadela) and 4,78 
per cent. (Kunbi Pattidar). In case of minimum frontal breadth the Bhil have the 
lowest co-efficient of variation (2.48 per cent) and Bhangi the highest (4.80 per cent.), 
the co-efficient of variations for the remaining castes and tribes being intermediate 
l^tween the tw’o extremes. The range in case of maximum bizygomatic breadtlj 
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is between 2.82 per cent (Miana) and 5.34 per cent (Bhadela). In case of bigonial 
breadth the Parsi have the highest co-efficient of variation (6.40 per cent) and Machi 
Kharwa the lowest (4.59 per cent). The co-officientof variation in case of nasal 
length ranges between 5.16 and 9.06 per cent, being respectively for the Bhadela 
and the Bhangi, the variations for the rest of the castes and trilies lying between these 
two values. In case of nasal breadth the Sunni Bora have an unuvSually high co¬ 
efficient of variation being about 11.84 per cent due to considerable heterogeneity 
of the material the lowest figure being for Miscellaneous group I (5.37 per cent). 
The range of variation in case of total facial length is 3.41—6.39 per cent, being 
respectively for the Parsi and the Bhatia which is an usual based on a smaller 
number of measurements. The Sunni Bora have the least co-efficient of variation 
in case of upper facial length being 3.73 per cent, and the Memon the maximum 
being 7.55 per cent. In case of auricular height the lowest co-efficient of variation is 
for the Khoja 4.07 per cent, and the highest is for Luhana which have a variation 
as high as 11.49 per cent. The co-efficient of variation in case of stature ranges 
between 2.74 and 4.27 per cent approximately these being respectively for the 
groups Mher and Miscellaneous group I. In case of sitting height the range is 
between 3.03 and 6.28 per per cent, these l^eing respectively for the groups Lnhfina 
and Sunni Bora. 

74. It would thus be seen that the co-efficient of variation is below 4 per cent, 
in case of maximum head length, below 5 per cent, in case of maximum head breadth 
minimum frontal breadth and stature, below 7 per cent, in case of maximum bizygo¬ 
matic breadth, bigonial breadth, total facial length, below 9 per cent, in case of nasal 
length, upper facial length, and below’ 12 per cent, in case of nasal breadth and auricu¬ 
lar height. Thus, in the case of the last two characters, the co-efficient of variations 
are fairly high, showing that the material is heterogeneous and, therefore, a larger 
number of measurements will have to be taken on the various castes and tribes to 
attain a desired degree of reliability compared to such characters as nf^ximum head 
length, maximum head breadth, minimum frontal breadth for which the co-efficients 
of variations are reasonably low. 

75. In the preceding pages wo have made an intra and intercluster study of the 
various castes and tribes in respect of each character and have tried to assess the 
relative reliability of measurements of the characters. Wo now proceed to sum 
up the position as under :— 

It would ap])ear that the Bhil, Bhangi, and Bhil and others generally occupj'' 
the lowest position on the scale of measurement and in particular for the characters, 
maximum head length, maximum head breadth, minimum frontal breadth, maximum 
bizygomatic breadth, bigonial breadth, nasal length, total facial length, upper facial 
length and for stature. Next in order of measurement and closely affiliated to the 
above cluster seem to be the Artisans, Koli, Miscellaneous group I, Miscellaneous 
group II and Machhi-Kharwa. It would further be seen that of the latter set, the 
Artisans, Miscellaneous group I and Koli form a more stable cluster and closely alike 
in respect of all the characters exceptihg total facial length and upper facial length, 
for which the Kolis show a slightly different behaviour from other groups of the set^ 
It would ^so be swn that th^ are no significant differences amongst the groups 
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Artisans, Miscellaneous groups I and II, Koli, and Machhi-Kharwa in respect of the 
characters maximuna head length and nasal breadth. The Artisans, Koli, Miscellane¬ 
ous groups I and II form a closely associated set in respect of the characters maxi¬ 
mum head length, minimum frontal breadth, maximum bizygomatic breadth and 
nasal breadth; and the Artisans, Koli, Miscellaneous group I and the Machhi- 
Kharwa resemble one another in respect of the characters, auricular height, 
stature, sitting height, nasal breadth, nasal length and maximum head length. 

76. On the other end of the scale and far remote from the main cluster we have 
the Parsi, and Bhatia. which are situated close to each other and do not show any 
significant difference in mean measurements in the case of all the characters excepting 
minimum frontal breadth, total facial length and nasal length. Slightly displaced 
from the above groups and closely associated with these are placed Mher, Miana, 
Waghar Muslims and Hindus and tho Bhatia which do not show any difference in 
mean measurements except in maximum head length, maximum head breadth and 
maximum bizygomatic breadth. It would also be seen that the Parsi, Bhatia 
Mher, Miana and the Waghar Muslims and Hindus do not show any significant 
differences in mean measurements in tho case of the characters bigonial breadth, 
sitting height, auricular height and upper facial length and of these the Parsi, 
Bhatia and Mher form a more stable set and do not show any significant difference 
in mean measurements in the case of the characters bigonial breadtli, sitting height, 
auricular height and upper facial length and of these tho Parsi, Bhatia and Mher 
form a more stable set and do not show any significant difference in mean measure¬ 
ments in the case of characters maximum head length, sitting height, stature, 
auricular height, upper facial length, bigonial breadth and maximum bizygomatic 
breadth. Next in order and somewhat disjdaced from the above clusters we have tho 
Luhana, Memon, Khoja, Nagar Brahmin and tho Audich Brahmin, which form 
a closely compact set in respect of tho characters maximum head length, minimum 
frontal breadth, sitting height, stature, auricular height, nasal breadth, and maximum 
bizygomatic breadth. The Rabari seem to be affiliated with the above cluster in 
respect of all the above characters excepting maximum head length and stature. 

77. Somewhat lower on the scale and yet situated nearer to the groups Parsi, 
and Bhatia, occur the Kunbi Pattidar, Sunni Bora and Rajput which generally 
form a cluster by themselves particularly in case of the characters minimum frontal 
breadth, stature, 'upper facial length, total facial length, nasal length and maximum 
bizygomatic breadth. The Oswal Jain follow closely the above set in all the above 
characters excepting nasal length, 

78, It may now be worthwhile to find out how far our tentative conclusions 
reached by comparison of single measurements are supported by the co-efficient of 
Racial Likeness Method, a technique which has its limitations as pointed out by 
Prof, R. A. Fisher, The C.R.L, may be taken as a generalised measure of resem¬ 
blance though in the words of Fisher, ‘it does not take into account the correlation 
and covariation of different measurements but treats them as though they were 
statistically independent and thus is not very reliable as a test of significance.' Ac- 
c^ting the status of the tool as such, we have, however, tried to keep in view the 
l^uiiemwts that the characters chosen for the purpose should, as far as possible^ 
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be independent of each other. This indeed is difficult to maintain, as the characters 
must be correlated in some manner or the other as they are parts of the same indivi¬ 
dual yet there must be degrees of correlation and the characters chosen for comparison 
have the merit of being stable in the anthropometric sense. In this of course we 
have been guided mainly by our observations on the indefinite cliaracters and 
appearance in general, and not statistical data laboriously computed in connection 
with correlation analysis. 

79. Of the twelve physical characters for which investigations have been made 
individually, only nine have been chosen for the calculation of reduced C.R.L. 
The characters omitted being 1. nasal breadth, 2. upper facial length and 
3. auricular height. The characters, auricular height and nasal breadth have been 
omitted owing to a high co-efficient of variation in respect of various castes and tribes. 
The character total facial length was included but upper facial length was not, 
as the two are very highly correlated, since the latter practically forms part of the 
former. We are thus left with nine characters only, a number, which is rather small, 
to provide results of more than provisional value, and it remains to be seen how the 
result arrived at from the analysis on the above line compare with those obtained 
from the application of D® Statistics. 


80. The formula used for the calculation of the Reduced Co-efficient of Racial 
likenes and their standard errors is given by the expression— 


50 X I («) — 1 1 ± 50 

Hi + n, 1. m j Hj + n. 


X .67449 Jl. 
■''m 


where («) stands for 


(Ms — Mg) » "1 
as® o4* j 
ns ^ n4 


Ms, as, ns are the mean, standard deviation, and number of individuals respect¬ 
ively for the first series and M4, a5 and ns are the corresponding constants for the 
second series, m is the number of characters compared which in our case is 9. n, 
is the mean number of individuals for whom the characters used in computing the 
co-efficients are recorded in the case of the first series and n, is the same for the second 
series. For complete mathematical deduction of the formula please refer to the 
article by Dr. G. M. Morant, on the Physical Anthropology of the Swat&Hunza 
Valleys Based on Records collected by Sir Aurel Stein in the Journal ^of the Royal 
Anthropological Institute, Vol. LXVI, January—^June 1936. 

81. In table “4 ’f are presented the reduced*'C.R.L. with their standards 
errors between various castes and tribes under study. It would appear from the 
table that except for Bhatia for which the measurements are based on a small 
group of thirty, the measurements on the remaining castes and tribes are based 
on a number exceeding fifty and in some cases as high as two hundred. All compa¬ 
risons, therefore, of Bhatia with such castes and tribes as would indicate insignificant 
diSercaices might prove to be significant if the sample size on which the Bhatia are 
based be increased. As would be seen in the following analysis reduced C.R.L. 
betweoa Bhatia and Bhadela differ insignificantly iron) two, which may apjKumrtly 
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be taken as a close degree of resemblance of Bhatia and Bhadela and the evidence, 
as far it goes, indicates that the Bhatia and Bhadela have been random samples 
from the same population. A large sample of Bhatia would, however, l)e required 
to justify this hypothesis in an adequate manner. 

82. We now proceed to obtain by this method clusters, and their interrelations 
as defined already in our stud\’’ of individual charac ters of castes and tribes such that 
groups within a particular cluster are more closely associated with one another than 
groups belonging to two different clusters. As would bo seen in the following pages, 
some of the clusters are not quite defined, owing to the existence of sub-clusters 
within some of the main clusters. In this investigation our main guide will be the 
evidence of close similarity only i.e,, of low reduced C.R.L. The evidence of more 
distant relationship wiU only be utilised to see how far these confiim the results 
obtained from study of low reduced coefficients. The nature of the group of series 
dealt with in this investigation suggests that the best limit to use in the present study 
is a reduced C.R.L. of seventeen. Due consideration has been taken of this number 
in obtaining the main cluster that is, the reduced C.R.L. between any two groups 
within any cluster does not exceed tin's number. In obtaining sub-cluster wdthin the 
main cluster howm’or, we have, even restricted ourselves to numbers much low^or 
than this i.e., 0—5. In spe^aking of insignificant difference of C.R.L. from a 
certain number wo have utilised the w^ell known statistical consideration that the 
difference from the number does not exceed three times the standard error of the 
coefficient. 

83. The data presented in the table suggest the following main clusters of the 
whole material. The order in which the clusters are presented is also the order of 
their location on the ethnic scale. 

(a) A group of closely associated tribCwS Bhil—Bhangi, Bhil and others, which 
form a compact cluster such that the reduced C.R.L. betw'oen any two of these 
does not differ significant!}’ from unity, which thus seem to be random samples from 
the same homogenous population. 

(b) A second cluster is formed by the four tribes, Koli, Artisans, miscellaneous 
group I and Machi-Kharw^a. Those define types resembling each other while 
they show no connections of the order considered with the above cluster. A 
further study of the tribes composing this cluster would show that Koli, Artisans 
and Miscellaneous group I seem to be more closely associated with one another 
(the reduced C.R.L. between any two being not significantly different from unity) 
than with the Machi Kharvvapt The Machi-Kharwa, however, appear to belong 
to the main cluster on account of its greater resemblance with the Koli, Artisan and 
Miscellaneous group I than with the rest of the castes and tribes. It is thus more 
probable that the Koli, Artisan and Miscellaneous group I are random samples from 
the same population than that Koli, Artisan Miscellaneous group I and Machi 
Kharwas are. 

(c) A third constellation having no connection with the first two is formed by 
the nine castes, Kunbi Pattidar, Sunni Bora, Luhana, Memon, Khoja, Rajput, 
llagar Brahmin, ^udiqh Brahmin and Oswal Jain, wluch though distinctly 
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different from the above clusters appears to bo nearer on the ethnic scale to the 
clusters formed by the Koli, Artisan, Miscellaneous group I and Machi Kharwa than 
to Bhil, Bhangi, and Bhil and others. An intra-clustor study would, howevet, 
reveal the existence of a more closely associated set formed by the groups Knnbi 
Pattidar, Sunni Bora, Luhana, Nagar Brahmin, and Audich Brahmin such that 
the reduced C.R.L. between any two of these is less than that between any 
member of the set and any of the remaining four castes and tribes, i,e., Oswal Jain, 
Memons, Khoja, and Rajput, and these may thus be taken to represent a sub-cluster 
of the main cluster formed by the nine castes and tribes mentioned above. 
In other words it is more probable that the castes and tribes Kunbi Pattidar, Suimi 
Bora, Luhana, Nagar Brahmin, and Audich Brahmin are random samples from 
same population than that Kunbi Pattidar Sunni Bora, Luhana, Nagar Brahmin, 
Audich Brahmin and Memons Khoja, Oswal Jain and Rajput are. 

Of the remaining castes and tribes the reduced C. R. L. between the Khoja and 
Memon does not differ significantly from zero, so that there is no evidence that these 
two castes and tribes compared represent populations differing in tj^pe. It would 
also bo seen that the Memon and Khoja which may be taken to form another sub¬ 
cluster seem to be associated with the sub-cluster formed by the Kunbi Pattidar, 
Sunni Bora, Imhana, Nagar Brahmin, Audich Brahmin and closely associated 
with the Luhana (C. R. L. between Luhana and Memon, Luhana and Khoja each 
not differing significantly from two). The Rajputs and Oswal Jain behave like two 
discrete sets without much association between themselves, also somewhat distanced 
on the ethnic scale from Memon and Khoja and yet nearer to the sub-clusters 
formed by Kunbi Pattidar, Sunni Bora, Luhana, Nagar Brahmin and Audich 
Brahmin. Close similarity might have been expected between those tribes but it is 
surprising to find that the evidence as far as it goes denotes that they might be random 
sample from a population of which Kimbi Pattidar, Sunni Bora, Luhana, Nagar 
Brahmin, Audich Brahmin, Memon, and Khoja are sub-populations. 

The social group Miscellaneous group II, does not seem to belong to the cluster 
as the reduced C. R. L. in the case of Miscellaneous group II and Khoja does not differ 
significantly from 20—a number which is high, but at the same time the values of 
reduced C. R. L. are quite gratif\dng with the groups Kunbi Patidar, Sunni 
Bora, Luhana, Nagar Brahmin Audich Brahmin, which is a compact sub-cluster 
of the main cluster. Thus we may be justified in keeping the group miscellaneous 
group II along with our present cluster under study, but not inside it. The position 
occupied by this group is represented in the diagram. This location is also verified 
when considering the inter-relations of other clusters with miscellaneous group II. 

(d) A fourth cluster is formed by the four tribes Mher, Rabari, Wagher and 
Miana. These define types which resemble one another closely but show no connec¬ 
tions of the order considered with any one of the three clusters discussed above. 
An attempt to make inter cluster study would reveal that this constellation 
is neater to the last mentioned cluster formed by nine castes and tribes than to the 
remaining two discussed above. It would be seen that of the four tribes forming 
thjis constellation, the Wagher, and the Mher seen^ to be more closely link# up 
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with each other than with Rabari and Miana (C. R. L. between Waghers and Mher 
not significantly different from two). In other words it is more probable that the 
Waghars and Mher are random samples from tlie same population than that Wag- 
hars, Mher, Rabari and Miana are, which seem to suggest that Wagher and Mher 
form a sub-cluster of the main cluster formed by Mher, Miana, Waghar and Rabari. 
The Miana seem to be closely situated to Waghar and Mher, and somewhat distant 
from the Rabari which again seem to be more closely associated with the Waghar 
and Mher than with the Miana. 

(o) Finally we have the constellation formed by the Parsi, Bhatia, Bhadela 
which seem to occupy an extreme position on the ethnic scale with Bhil, Bhangi 
and BhU and others on the other extreme. An intra-cliistor study would reveal 
and that the reduced C. R. L. between Bhatia, Bhadela and Bhatia and Parsi, 
are two and four respectively (in the sense of statistical significance) while that 
between Parsi and Bhadela, is as high as nine (C. R. L. does not differ significantly 
from nine) which seem to suggest that the Parsi and Bhadela are more closely 
associated with Bhatia, than between themselves. It is interesting to note that the 
Mianas, belonging to the cluster formed by the Wagher, Rabari, Mher and Miana 
seem to resemble closely the Bhatia and Bhadela, and yet distantly situated from 
the Parsi. It seems as if there are common ethnic strains between two clusters, 
the Mianas acting as an intermediary source of link. 

84. To sum up, the 24 castes and groups can be broadly classified into five 
compact clusters with Bhil, Bhangi, Bhil and others, on one extreme of 
the ethnic scale with Parsi and Bhatia on the other. It is gratifying to note 
that the conclusions emanating from the study of reduced C. R. L. in the preceding 
pages support to a great extent the results obtained from the study of individual 
characters. 

85. In fact the above analysis has boon useful in supplying some additional 
information regarding the composition of the various clusters and their relative dis¬ 
tances from each other. For instance it has thrown additional light on the patterning 
of the castes and tribes Kunbi Pattidar, Sunni Bora, Luhana, Memon, Khoja, 
Nagar Brahmin, Audich Brahmin, Oswal Jain, Rajput. The sub-clusters formed 
by the groups (Kunbi Pattidars, Sunni Bora, Luhana, Nagar Brahmin, Audich 
Brahmin) and (Memon, Khoja), which ultimately go to form the main cluster—a 
point on which information was rather incomplete in our study of individual 
characters. 

86. If we put the clusters in tiers, the Bhil, Bhangi, Bhil and others will form 
the bed, the Parsi, Bhadela, and Bhatia, tho topmost tier, and in between the tiers 
will be found the rest of the clusters in ascending order, they being (Koli, Artisan, 
Misc, group I, Machhi-Kharwa), (Kunbi Pattidar, Sunni Bora, Luhana, 
Memon, Khoja, Nagar Brahmin, Audich Brahmin,^ Oswal Jain, Rajput), (Mher 
Wagher, Miana, Rabari). 

87.. We should not think it necessary to attempt a comparative study of race 
origin in Gujarat as the data av^able elsewhere do not all have unimpeachable 
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claims for acceptance. Besides, the individual data of the 1931 Survey are not on 
record; when they are published, if at all, for already 16 yoBXs have passed since they 
\vere taken^ wo might be in a position to make a comparative study. Guha has given 
the means and standard deviations of a fow social groups of Gujarat. Ho measured 
105 Nagar Brahmin, 99 Bauia-Jaiii, 93 Audich Brahmin, 40 Kathi and 31 Brahina- 
Kshatri in 1931, tho means, standard deviations and co-olBciont of variation of the 
data are given in Table 2, pp. 7-9 (Census of India, Vol. I, Pt. HI, Ethnographical, 
Section A). These four social groups according to GuKa are all the principal ethnic 
groups ill Kathiawar and Gujarat. On the basis of the scrutiny of the anthropome¬ 
tric data on tho four Maha-Gujarat castes, Guha finds intimate relationship between 
the Nagar Brahmin and the Bania-Jain. Brahmin and the Bania Jain, the 
Nagar Brahmin and tho Kathi, and the Kathi and Brahma-Ksliatri. 

88. The Nagar Brahmin are found to bo associated to Audich, and to 
the Brahma-Kshatri and the Kathi are found associated to the Bania-Jain, 
Audich are found associated to the Brahma-Kshatri, the Kunbi Pattidar whoso 
moans and standard deviations have not boon given in the table for Gujarat castes 
and tribes thojgh^they are shown in tho diagram of interrelations as having no 
association with any other castes in Gujarat. On tho basis of the evidence provided 
for tho Gujarat castes and tribes, Guha finds, the Kunbi Pattidar racially remote 
from the other castes, though they own association with the Audich. The length- 
breadth index worked out for tho Nagar, Audich, Bania-Jain and Brahma-Kshatri, 
vary from 78.77 ±0.24 of the Audich Brahmins, to 81.38±0.26 of tho Nagar, the 
Bania-Jain have an index of 80.58 ±0.29, the Kathi 80.71 ±0.47, and the Brahma- 
Kshatri 79.70 ±0.44. This brachycephalic tendency, ho says, is also found among 
tho Rajput who are associated with the Gujarat ethnic type, 

89. Our measurements of the 24 tribes and castes, show the range of the cephalic 
index frorn 75.612 of the Bhils to 83.759 of the Bhadolas. The Parsi have a cephalic 
index of 82.472, the Bhatia 82.908, tho Miana ( Muslims) 82.445, tho Khoja 79. 953, 
the Memon 79,953, and Sunni Bora 79.912. The Luhana who have provided 
the recruiting base for tho Muslims have a cephalic index of 79.454, corresponding to 
the indices among the Khoja, Memon and Sunni Bora; it is only tho Miana who 
have a very high cephalic index, affiliating them to tho Parsi and the Bhatia, 
for aU these latter groups have a cephalic index above 80. If we follow the standard 
grouping into the ethnic types, dolichocephalic, mesocephalic and brachycephalic, 
Maha Gujarat has an interesting distribution. The Bhil and the miscellaneous 
tribes, show dolichocophaly, the Bhatia, Parsi, Bhadela, Rabari, and Miana 
are brachycephalic, and the rest are mesocephalic. Considering the large number of 
groups falling in the intermediate rungs, Maha-Gujarat is a Mesocephalic Province 
and not Brachycephalic. The Audich Brahmin have a cephalic index of 77.969,i 
while the Nagar Brahmin have an index of 79.589. The Nagar are, therefore, more 
broadheaded than the Audich. The tribal or the artisan groups who are also recruited 
from the tribal substratum, but mixed with other castes, are dolichocephaious or 
have a tendency towards dolichocophaly. If Maha Gujarat is a mesocephalic regkm# 
as it appears to be, then this mesocephaly, may be a result of an adimxture between 
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two racial strains, one a brachycephalous race, represented by the Parsi, the Nagar 
Brahmin, the Bhatia, the Bhadela, the Rabari and the Miana, the other a doli- 
chocephaloiis strain represented by tlie tribal substratum, by the Bhil, and Bhangi, 
the Miscellaneous artisans (Koli, Dubla and Nayaka and others) and the Macchi 
and the Kharwa. In between lie the rest of the groups we have included in our 
Survey. The higher castes in Gujarat including the Parsi, and those who are known 
to be converted from the higher castes into Muslims, l^elong to an original brachy- 
cephalic race, the lower castes and tribes belong to a dolichocephalic one, but mix¬ 
tures, large scale we think, have jiroducod intermediate types who can be arranged in 
an order of racial distance from either of the two racial strains according to the 
degree of their blends. 

90. It is difficult to iiiid extreme platyrrhiny in Gujarat among any Cciste or 
tribe. The Bhil, the Koli, the miscellaneous artisans have got tlie highest nasal 
index, others from 68.487 of the Rajput to 75.292 of the Kimbi Pattidar, The 
Parsi have the finest nose, the nasal index being 67.673. The only group who.se 
origin is non-tribal and who possess a high nasal index, viz., 77.76 are the O.swal Jain, 
wliom we measured mostly in Cutch. There is a general correspondence best ween 
head form and the .shape of the nos(s dolichocephaly is more or Jess correlated with 
flat nose, brachycephaly with fine nose, which shows that the dolichocephalic strain 
in the population of Maha Gujarat is also broad noscxl, while the bracliycephalous 
groups have a finer nose. 

91. The Parsi, the Rajput, tlio Bhatia ha\'o the longest head, above 185 
cms., the Bhil of Panchmahal as also of Rajpipla have the shortest length, below 
180 cms., the rest range between. The Bhangi, the Koli and the Miscellaneous 
artisans, have comparatively longer head length. Similarly the tribal Bhil have tho 
shortest breadth of the head, below h-i6 cms., while tho Parsi, the Bhadela, and tho 
Bhatia have tho maximum head breadth, all being above 151 cms., tho rest fall iti 
l)etween ; the tribal groups and miscellaneous artisans resemble one another in both 
the characters. In minimum frontal diameter, the Parsi are at tho top, the Bhil 
and the Bhangi lie at the bottom, the Muslim groups are intermediate but approach 
the Nagar Brahmin, and the Parsi more than they do the tribal or mixed tribal 
groups. The longest nose characterise the Parsi, the Rabari, the Rajput, the 
Waghar, and tho two Brahmin groups have also long nose while the Bhil, the Bhangi 
and tho Koli have a short nose. The nasal breadth does not show much variation 
and the distribution is a bit erratic though the absolute difference between one type 
and another is not much significant. The total facial length varies from 107.90 of the 
Koli, and 109.00 of the Bhangi and the Bhil to 114.70 of the Parsi, the higher 
castes approaching the Parsi, thelower castes and tribes the Bhil and the Bhangi. 
In stature the Bhil and the Bhangi and the Koli have a low value below 161.00 
cms., the Mehr have the highest stature 169.51, then come the Rabari 168.22, 
the Waghar 167.95 and the Parsi 167.73. The sitting height varies from tribes 
to castes, the former have a low value for this character, the Parsi, the Waghar, 
and the Rajput have a higher value, the last having the maximum sitting height 
amon^ all the castes and tribes of Gujarat. 
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92. From the study of the indefinite characters, we find support of the main 
conclusions wo have reached on the basis of anthropometry. In any kind of dis¬ 
section of the antliro])omotric data, we have seen, the tribal groups will occupy one 
extreme of the scak;, tlie Farsi, the Bhatia and the Rabari and others, will occupy 
the othoi' extreme. The Koli, the Bhil, the Machi and the Kharwa are darker 
in complexion than the Mixed miscellaneous and artisan groups, the Farsi, the 
Luhana and the Bhatia are fairer and even some of them possess sallow or rosy 
white complexion, the Rabari, the Mehr, the Rajput and Waghar are also fair and 
individuals among them are found to liave a skin, tanned white*—their habits of life 
do not show them in their natural colour. The lighter .shades are characteristic 
of the higher castes, the Nagar Brahmin and Audich Brahmin, the Luhana, the 
Bhatia the Rajput and the Farsi, also the Rabari, the Mehr and the Waghar, 
the darker shades, from liglit brown to dark browm even occasional black, aie found 
among the tribal groups, wliile among the Bhangi and the Bhil individuals often 
exhibit lighter skin, as compared to the general population among them. The 
Brahmin, the Luhana, Bhatia, Mehr, Rabari and Farsi own lighter eyes, and 
often have bluish grey or liazel eyes, while the hair on the scalp and body is usually 
plentiful and exhibiting wavy to curly textures. The women possess fine and grace¬ 
ful figures, with a tendency to flabbiness, whik^- the men are hardy and strong. 

93. Both from tlio definite and indefinite characters, the two racial strains in 
Gujarat, Katloiawar and Catch are easily distinguished, but the intermediate rungs 
of the racial laddei follow imperceptably one after the other, producing a more or 
less homogeneous ethnic typo. The Muslims of Gujarat unlike those of Bengal are 
more akin to the higher caste elements and the historical origin of the various Muslim 
groups of Maha Gujarat do not allow any scope for a difl:erent conclusion. The 
Khoja are similar to the Luhana, the Miana, and the Bhadola to the Bhatia 
and the Farsi, and the Rajput and Mehr have association with the Muslims. The 
Oswal of Cutch show occasional opicanthiic folds in their eyes, and their origin 
would be an interesting study, the rest of the groups we have discussed in this report 
do not exhibit mongoloid infusion. The Muslims of Cutch, and of Kathiawar and 
the Sunni Bora, show occasional traces of woolly hair and thick and inverted lips, 
but the Negroid affinities, are duo to absorption and not to any substratum of a 
Negrito race. Elsewhere I have mentioned about the infiltration of the Negroid 
population into Gujarat, and this did occur probably between the 8th to the 10th 
century. In Ratanpur, in the Rajpipla State, wo have a colony of Negroid population. 
Their reputation, as sorcerors.and healers and their shrine built upon the ruins of 
a desecrated Hindu temple attract people from different parts of Gujarat. The Negro 
element is also found in the Katliiawar States and in the coastal areas of Kathiawar 
and Cutch, there is quite a considerable number of families of Negroes who have 
married with the local population, mostly of the lower castes, assimilating non- 
N^o features. They have not any important contribution to make to the peopling 
of Maha-Gujarat and do not share in the blond represented b}^ the members of castes, 
high and low, in this particular region. 

94. From the serological study of the Gujarat castes and tribes we fouiid a 
heterogeneity among the various social groups we sampled for blood group tests 
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This heterogeneity, we think, is due to the fact that there is a great deal of intermixture 
among the ethnic groups in Maha Gujarat. We found the Khoja and the Luhana 
to possess sunilar incidence of the blood groups, we found the Audich Brahmin, the 
Nagar Brahmin, the Bhatia, the Mehr, the Miana, and the Kunbi Pattidar, 
forming a constellation with respect of their p-values. We found also the Parsi 
having a similar serological status as those of the higher castes, for they approach 
the latter with respect of their of p-values. Tlie Rabaii and the Wagbar are not 
permanently domiciled yet in Kathiawar or in Gujarat, and their isolation and that 
of the tribal groups explain their serological status vis-a-vis other ethnic groups. In 
a way, the serological evidence does not run counter to that provided by anthropo¬ 
metry and even if we have not estabhshed conelation between blood groups and 
anthropometric characters, we have not found our analysis devoid of significance. 
The scope for further inquiry is amply indicated by our Siurvey, and wo feel that in 
respect of inter-group and intra-group relationship, the racial and serological investi¬ 
gations have provided the anticipated results. It would be fruitful to study intra¬ 
group variations among the castes, high and low, for anthropometry has proved 
to be an efficient tool in determining race affiliation and distance and with the 
aid of serology may bo expected to unfold further the tangle of race origins. 
A historical study of race origins would be possible when we have complete data on 
inter-group and intra-group race relations. ' 
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Tabi£ S.—Showing the Mean Measurements with their Standard 
Errors for-the Panchmahae, Rajpipla and Khandesh 
Bhils for Ten Characters 


Serial 

No. 

Cliaractcj's. 

Panchmahals 

BhU 

(187) 

Kajpipla 

Bhil 

(216) 

Khandesh 

Bhil 

(199) 

1 

Stature . 

l«2.67±y.50 

I5l>.58±0.37 

160.05 ±0.52 

2 

Maximum Head Lcugtli 

18l.87i0.43 

i79.60i0.39 

17».60±0.62 

3 

Maximum Head Breadth 

137.48±0.34 

136.70i0.28 

I35.80±0.41 

4 

Bizygomatic Breadth 

131.32i0.36 

128.40±0.27 

128.40±0.38 

5 

Nasal Length 

48.60i0.24 

47.86 ±0.24 

47.80 ±0.31 

G 

Nasal Breadtli .. . J 

37.49i0.18 

36.60±0.18 

37.15±0.24 

7 

Total Facial Lengtli 

112.22i0.49 

10d.40±0.41 

109.87±0.58 

8 

Digonial Breadth 

100.49 iO. 37 

97.30±0.39 

99.20 ±0.47 

9 

Nasal Dq^th .. 

24.lli0.14 

23.65±0.14 

23.13±0.13 

10 

Upper Facial Length 

62.18i0.33 

5£>.69±0.3J 

58.90 ±0.39 


Table 6.—Showing the Numekial Difference amongst the Three Bhil 
Groups for the Various Characters 


Serial 

No. 


Panchmahal 
Bhils v.s. 
Kajpipla Bhils 

Puiichmalial 
Bhila v.s. 
lUxandesh Bhils 

Kajpipla 

BhUs v.s. 
Khandesh Bhils 

1 

Stature 

3.09 i i 

2.62 i i 

0.47 

2 

Maximum Head Length 

2.22 i 1 i 

2.22 i J J 

0.00 

3 

Maximum Hoad Breadth . . 

0,68 

1.63 i J i 

0.95 i 

4 

Bizygometic Breadth 

2.83 i t 

2.85 i i 

0.02 

5 

Nasal Length 

0.74 i 

0.80 i 

0.06 

6 

Nasal Breadth 

0.87 i i 

0.23 

0.64 

' 7. 

Total Facial length 

2.82 i i 

2.35 Hi 

0.47 

8 

Bigonial Breadth .. ^ 

■ ■ 1 

3.17 i i 

1.28 i 

lr.89 } i 

9 

Nasal Depth . . 

0.46 

0.98 i i i 

0.52 1 

10 

Upper Facial Length 

2.48 T i i 

3.27 i i 

0.79 






94 jOUBKAL C^F TRB GUJARAT RSSEARCB SOCRsty 

Tabu 7.—'Showihg the Mean Values of the Indices of Various Cultural 

Groups of Maha Gujarat 


Serial 

Groups. 

Cephalic 

Nasal 

Facial 

Blgo*Bisy 

No. 

Index. 

Index. 

Index. 

Index. 

1 

2 

3 

4 

5 

6 

1 

Bhatia. 



82.908 

73.582 

81.403 

76.250 

2 

Koll . 



77,310 

75.204 

82.587 

77.612 

3 

Artisans 



77.728 

75.659 

82.518 

77.609 

4 

Bhil . 


.. 

76.114 

76.473 

85.202 

75,778 

5 

Miscellaneous Group I... 



76.928 

75.211 

83.914 

76.987 

6 

Miscellaneous Group 11 



79.145 

73.384 

83.555 

76.821 

7 

Kunbi Pattidar 


.. 

77.991 

75.292 

82.750 

76.648 

8 

Sunni Bora 


.. 

79,912 

70.331 

84.501 

75.260 

9 

Miana. 


.. 

82.445 

71.389 

85.047 

78.147 

10 

Mher . 


.. 

79.304 

70,798 

83.472 

77.308 

11 

Rajput. 


.. 

78.122 

68.487 

84.215 

75.908 

12 

Luhana. 


.. 

79.454 

71.825 

83.360 

77.438 

13 

Memon 



79.834 

68.271 

83.843 

76.793 

14 

KlM^a. 


.. 

79.953 

70.321 

84.430 

76.406 

15 

Bhangi. 



76.615 

74.787 

84.289 

77.047 

16 

t 

Nagar Brahmin 


.. 

79.589 

71.779 

82.678 

76.461 

17 

Bhadela 


.. 

83.759 

73.539 

Q*> 

oo . ooo 

76.889 

18 

Bhils and Others 


.. 

75.612 

77.719 

85.568 

77.258 

19 

Oswal jain 


.. 

79.526 

77.766 

82.515 

77.542 

20 

Machi Kharwa 



77.795 

75.557 

83.157 

76.998 

21 

Rabari 


.. 

80.269 

69.267 

85.500 

75.620 

22 

Waghar 


.. 

79.235 

71.238 

85.470 

77.877 

23 

Audich Brahmin 


.. 

77.969 

71.442 

83,177 

77.144 

24 ^ 

i 

Parsi . 

*• 

•• 

82.472 

67.673 

1 83.049 

75.266 





















PART III 

A COMPARATIVE STUDY OF HEIGHT AND WEIGHT OF THE 
CASTES AND TRIBES OF GUJARAT 
By 

D, N. Majumdar and S. Bahadur. 

94. Recently a number of interesting comparisons of heights and weights 
liave been made and new facts have been brought to light on the basis of such com¬ 
parisons. In his paper on "Comparisons of Heights and Weights of German Civilians 
Recorded in 1946-47 of Royal Air Force and other British Series/' Dr. G. M. Morant 
shows that changes were taking place in the distribution of measurements of British 
populations. Appreciable differences have been found between the mean height 
and recorded weight, and weights standardised for the mean height of German 
children of different towns. Similar comparisons have been made for adult popu¬ 
lation as well. The influence of occupation has also been determined as it is reflected 
in moan weights between heavy and light workers. 

95. On the basis of the age and mean height given by the post-wai Survey, 

it i$ found that the mean stature is greater than any of the pre-war mean of a regional 
.section of male adult population of the British Zone of Germany and Dr. Morant 
thinks that pre-war standards for German men w^ere probably underestimates of 
their mean heights. In other investigations it has been found that there is an 
increase in stature in all parts of the world during tlie last few decades, for example, 
AUein finds a continuous and a fairly rapid biological change to be in progress at 
present among young men entering Universities and probably others also. The 
proportion of undergraduates entering the University of Toronto, Canada, who 
were 6' tall or more of 17-20 years inclusive, increased from to 17.5% and 

the proportion"^^'ho were less than 5' 6" dropped from 18.8% to 9.7%. In other 
words, " In spite of depressing conditions over along period, those who were entering 
University and Colleges show no sign in any way of being stunted, though the diet 
is obviously insufficient to maintain w eight at levels regarded as normal a few years 
ago." The reason for the upward trend in height are yet to be discovered, but it 
must be pleasing to find that our race is not becoming dimunitive or there is nothing 
inherently wrong with our social order. Similai investigations in India might show 
the trend of biological change among the different sections of the population. In 
India, investigation can be carried or. among the various endogamous groups at 
different levels of cultural development with different dietetic standards so that 
we may be able to tell wdiether improved dietary, knowledge of improved hygiene, 
or the germ cells determine such variations in .stature and weight. 

96. The present material cannot give us any of the above informations except 
the changes that occur in the distribution of measurements for different endogamous 
groups for the adult population varying from 18 to 48 years of age. 
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Statistical Study of Age, Weight, Stature of 15 Social Groups of 

Maha Gujarat 

97. On classifying the raw data according to the requirements of the present 
analysis, we find that the maximum number of individuals falls within the age 
group 20*32 years except for the groups Oswal Jain, Bhadela and Kunbi Pattidar. 
In the case of the latter the concentration of the individuals is between the ages 30- 
40 years (Table 2). As there are very few individuals below 18 years and above 48 
years except among Machhi Kharwa and Rajput in both of which the number of 
individuals above 48 years are fairly numerous, but they have been omitted for our 
purpose, as a separate consideration was not possible. The importance of the ago 
group (18 years to 48 years) must be conceded as physical maturity starts generally 
from 18 years of age onwards and in old ages there is a decline in physical compet¬ 
ence and standards. Tliis distribution of individuals on age basis appears satis¬ 
factory in a sense, particularly in accordance with the sampling technique which 
suggests that representative type of individuals should be considered at random 
to give a complete picture of the social groups, they come from. As a matter of fact 
the precision of the average values is considerably affected by the number of indivi¬ 
duals considered in a particular social group. In the present context the total number 
of individuals in a social group is generally 100 except for Bhatias (29), Bhaiigi (40) 
and Bhadelas (51). On further classifying these groups into sub-groups on age 
basis the number of individuals in such case is markedly reduced, and the present 
material, therefore, should be examined under these limitations. We propose, 
however, to exclude those mean values from our statistical study, which are based 
on very small samples, as it is likely that these may influence the general trends of 
our conclusions. 

98. From the preliminary examination of the material, it appears that the 
social groups differ between themselves with respect to magnitude and arrangement, 
in weight and atatuie and also the distribution of these two characters is different 
as regards their ages. It is found in some cases that individuals belong to a particu¬ 
lar age were absent from our data. In the case of Wagber Muslim.s, for example^ 
there were no individuals beyond the age of 38 years. Similarly there is a gap be¬ 
tween the ages 39-45 years in case of Bhadelas as a result of which wo could not 
study the groups at these age periods. 

99. It is found that the variation in case of stature is smaller than 
that of weight, which is natural, ai^ the stature is constitutional to some extent 
and depends upon the racial status of the individual or of the group as a whole, 
while the weight depends primarily upon health and nutritive conditions. It will 
also be seen from the Tables that there are some sudden increase or decrease in both 
the characters which is partly due to the small number of individuals on which mean 
values are based, and partly due to abnormal values of the characters themselves, 

100. As the present values of the means of the two characters have been 
considered for all the social groups examined here, the differences in the moan values 
are studied only with respect to age ; the possibility of the mean values being quite 
different in two different social groups for the same age cannot, however, be ruled 
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out. To oljminate thi« wo have considered each social group separately, but then 
we have grouped the individuals in intervals of 5 years. This was done simply 
because in India the consideration of ago, its recoiding and remembering, is not at 
all imiTortant for an individual. One will not he.>itato in telling one’s age os 30 
years even when he may bo 40 or more. There are no records anywhere from which 
to check and verify, as vital statistics is defective in India and registration of births 
and deaths does not give any accurate idea of the trends of Indian demography. 
Educational institutions are also not free from this defect. Guardians feel pride 
in entering the wrong ago of their ward in school register showing probably that the 
latter started education at an earlj' age or could take an examination too early for 
his ago : the above considerations make it necessary that we should take age groups 
rather than individual ages. The grouping of ages also finds support in the fact 
that the variation of the characters within particular !ige groups is conaderably 
smaller, making them more or less homogeneous though there were exceptions. 

Keeping the above points in view the mean values of stature and weight have 
been arranged group-wise considering the social groups separatel 3 ^ 

101. Inter-group Study :—In the age group 18.5-23.5 years, Bhatia occupy the 
highest position with mean weight 114,6 lbs. and mean statiirc 164.4 cm. then iu 
order comes Oswal Jain having 108.6 lbs. and 164.6 cm. as their mean weight and 
stature respectively. Next in order come Nagar Brahmin 105.1 lbs., 162.4 cm, 
Rajput 103.7 lbs., 163.4 cm., Bhadela 101.6 lbs., 163.0 cm., Luiiana 100.7. lbs. 
164.4 cm., Audich Brahmin, Kunbi Pattidar come next with Artisans, Machh-i 
Kharwa, Misc. Gr. I and Bhangi as the last having the minimum values for mean 
weight and stature in this age group. Of course the Waghar both Hindu and 
Muslim do not resemble any and they occupy a distinct position, in all the ago 
group.s. 

102. Next to the above age group wo have the classification of social groups 
for ages 23.5-28.5 years. Here again we see that Bhadela 118.4 lbs., 165.7 cms., 
Bhatia 117.3lbs., 166.3 cm., Luhana 117.0 lbs., 166.1 cm., Audich Brahmin 112.3 
lbs., 165.2 cm., Oswal Jain 111.7 lbs., 163.0 cm., occupy their respective positions 
as, placed here. Nagar Brahmin, Rajput, Kunbi Pattidar come next with Artisans 
Machhi Kharwa, Misc. tribal I and Bhangi having the lowest values of the two 
characters in this case also. 

103. Further, in case of the age group 28.5-33.5 years the Bhatias stand at the 

top but as this value is based on 3 individuali, we will not Irazard an opinion. The 
arr^eraents of the groups in this case is quite similar to the two cases cited above. 
They being arranged thus; Bhadela 126.8 lbs., 166.1 cm., Luhana 122.51bs;, 165*4 
cm., Oswal Jain 114.9 lbs., 165.1 cm., Nagar Brahmin 113.5 lbs., 164.8 cm., Rajput 
112.1 lbs., 165.7 cm. Audich Brahmin 110.9 lbs., 166.7 cm. The lowest position 
occupied by the groups, Machhi-Kharwa, Artisans, Koli and Bhangi as in. ,^e pre¬ 
vious ewes is quite gratifying. , 

104. <’bnsi d «rifig the age group 38.5-88.5 years the relative arrangement of the 
groups remains mdre or less unchanged with Bhadela 189.6 Jbs. 165.1 cm. Bhoitia. 
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132,8 lbs. 163.5 cm. Kunbi Pattidar 118.4 lbs., 164.2 cm., Nagar Brahmin 

115.6 lbs., 163.5 cnt., Luhana 115.1 lbs.. 163.5 cm., Oswal Jain 112.6 lbs., 164.2 
cm., Rajpni 105.3 lbs., 160.2 arranged in order. Towards the end come again the. 
same groups, Artisans, Machhi-Kharvva, Koli, Rhangi and Miscellaneous Grouj) 1. 

105. We see from Table I, that in the last two age groups there is a gradual 
decrease in the number of individuals falling within it. This will considerably 
affect the conclusion but to remove this we liave not considered sifch cases whenever 
they occurred. 

106. In case of the last but one age group ranging from 38.5-43,5 years, the 
relative position of the groups remain unchanged except for Kunbi Pattidar who 
occupy here the top-most position with 143.1 lbs., weight and a stature of 165.4 
cms. The rest are arranged as followsNagar Brahmin 129.4 lbs., 164.3 cms., 
Luhana 122.8 lbs., 163.2 cm., Audich Brahmin 121.4 lbs. 163.4 cms., Oswal Jain 
116.3 lbs., 163.3 cm., Rajput 105.0 lbs., 165.6 cm. with Artisans, Machhi Kharwa, 
Koli, Misc. Gr. I, the Bhangi occupying the lowest position. 

107. Coming to the last group with age>» ranging from 43.5-48.5 \^ears, we find 
that the arrangement is with Nagar Brahmin 125.7 lbs. 162.0 cm., at the top of 
the scale, followed by Oswd Jain 120.8 lb:e., 163.9 cms., Kunbi Pattidar 120.4 lbs., 

164.7 enrs., Audich Brahmin, Luhana and Rajput coming next to the above with 
Artisans, Koli, Machhi Kharwa, Miscellaneous Group I, and Bhangi occupying 
the other extremity. 

Intra-Group Study :—From Intra-group study a very interesting feature is 
revealed by the present material. As we have considered two different individuals 
at different ages and not the same individual at different ages of course, of the same 
ethnic group, we may not be in a position to say anything definite about the increas¬ 
ing or decreasing tendency in the mean values of the characters as we proceed from 
younger to older generation. As will bo exddent from tlie Table 1, in case of stature 
the mean values record a decline. 

108. The mean values of stature in case of the groups Bhadela. Oswal Jain, 
Audich Brahmin, generally centre round 165 cms. with a very slight increase or 
decrease from this value, which the mean values of stature in case of the 
groiups Kunbi Pattidar, Rajput and Nagar Brahmin fall generally below this 
value; the range of variation in both the above sets being very small. In case 
of the groups. Artisans, Koli, Machhi-Kharwa, Miscellaneous Group I and Bhangi 
described as the lowest groups on the basis of the physical features, the mean values 
are generally centred round 160 cms. and the order of variation from one age group 
to the other is slightly more than in the previous groups. Studying the order of 
Variation iri these cases in various age groups, we may conclude that among the 
higher castes there is more homogeneity than is obtained among the lower castes 
m groups. .Hqw far this is due to intermixture is worth investigation. Consider- 

disrtiihution of w^ht at various age groups for each social group we see that 
Luhana, Nagar Brahmin and Bhadela exceed lbs. in weight and the range 
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of variation in those groups is also significantly liigli. The mean values of weight in 
case of the lowest groups, /.<?., Koli, Artisans, Misc. Gr. I, Machhi-Kharwa, and 
Hhangi do not exceed 110 lbs., in aiu* of tlie age groups and the range of 
variation is insignificant. 

109. As we know that social and economic factors do influence the lx)dy-biiild 
on the l>asis of a priori knowledge wo may arrange the groups with resjject to their 
economic and social status. The arrangement will be of the following order. Nagar 
Brahmin, Audich Brahmin, Lnhana, Rajjnit, Bhatia, Oswal, Jain, Kunbi Patti- 
dar, Misc. Gr. 1, Koli, Machhi KharAva and Bhangi. This arrangement finds 
support in the light of tlio present analysis, /.c., higher social groups being physically 
well placed and the lower cla.:»ses physically handicapped. It may be presumed that 
among the lower class strenuous physical labour probably due to the nature of theii 
work, and malnutrition due to lack of means, adversely affect the body-build. 

llfi. To sum uj), we find on the basis of the mean values of weight and stature 
in \'arious age groups, that Bhadela, Bhatia, Nagar Brahmin, Oswal Jain, Rajput, 
Lnhana, Audich Brahmin and Kunbi Pattidar stand at one end of the racial ladder 
with Artisans, Machhi-Kliarwa, Koli. Bhangi occupying the other extremity. The 
case of ilie WagluT (Hindus and Muslims) is different and distinct witli respect to 
those two characters in all the age groups, and so their actual position is difficult to 
ascertain vis a vis other social groups. It is interesting to find, however, that the 
relative positions of the groups considered here, follow conclusions wo have recorded 
regarding the various constellations with respect to their mean values, in the 
previous part, of the I'eport. We are continuing the correlation analysis, 
fitting of straight' lines, finding out the regression of weight on height which 
will enable ns to standardise weights making allowance for difference in stature 
at various ages. Then the differences if any will be directly compaspable. Here 
we liave included only 15 groups out of the total of 24. In future, along with this 
analysis we are considering all the 24 groups as was done in the analysis of the 
anthropometric data. 

Calorie Requirement 

111. The efficiency of a nation depends largely on people's food. The diet 
taken all over the world contains (1) Carbo-hydrates, (2) Fats, (3) Proteins. (4) Vita¬ 
mins and small amounts of salts and water. The water is the principal constituent of 
the human body and it varies from 65 to 58 per cent, according to age, decreasing 
with old age. The intake of food is meant for growth and repair of the body and to 
provide the necessary heat units or calories that are required to keep the body warm 
and enable it to perform its function including locomotion and strenuous work in 
the mills and factories. The right quantity of calories and a proper balance between 
the various ingredients of food, such as protein, carbohydrates, fat, mineral salts and 
vitamins which are matters of concern to the nutrition worker, is also of paramount 
interest to the economist as on the basis of this, he has to estimate the food require* 
ments of the people. 

112. There is not much agreement about the mihimiun or the maximum amount 
of calories needed in India or in any other part of the world. There is certainly soma 
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(lifforbiico in tlio necessary intake of calories in clifforont countries, as the climatic 
conditions differ and the needs of a cold country are certainly greater than those one 
feels in a hot country. Sir Robert MacCarrison (P'ood pp. IIO-HI) states that 2,500 
to 3,500 calories according to tlui i)art of India wlicn'o lie lives, and to the work ho has 
to do, arc uooded for an Indian man, and 80% of this is needed by a woman. Dr. 
Aykroid's enquiry shows that 2,600 calories per day for males and 2,080 calories per 
day for females is nocossary. The League of Nations Committee on Nutrition makes 
an allowance of 2,400 Ctilories per day as iidequate to meet the requirements of a 
normal healthy adult male or female living in ordinary every day life in a temperate 
climate with addition of further supplement ary quota of calories according to the 
nature of work. 

113. Dr. A\^kroid allows 10 per cent reduction of this League of Nations model 
for India ; for he thinks, India is a warm country in which the diet is largely vege¬ 
tarian. Dr. N. R. Dhar thinks that for a healthy person 2,500 to 2,800 calories in 
the form of food per day is necessary in our country. Sir Alfred Chatterton quoting 
medical opinion held that 15 calories per pound of body weight w^as needed to keep 
a man in normal health and if the average weight of the Indian is 120 lbs., the total 
calories required will be 120 X 15=1,800 calories. Prof. Adarkar estimates the 
calorie roquirement at 1,800 calories but considering the warmth of the country and 
the hot sun, ho thinks 1,400 to 1,600 calories per man per day is enough. The 
various estimates are largely clue to the variable factors on which the calorie require¬ 
ments have been assessed, viz,, weight, stature, climate and so on, and if we agree 
about the factors detornijning the calorie needs, we should not bo surprised at the 
various estimates given by competent scientists. 

114. Calorie required is not a function of weight but of the surface area of the 
body; the ^se with which tea in a saucer loses its heat compared to the time re¬ 
quired for cooling tea in the tea cup, is a proof that more the surface area of the body 
the greater is the ease with which body heat can bo lost, viz,, the surplus heat which 
is not converted into energy for work. If that is so, the surface area is an important 
consideration in the estimate of caloric needs. Environment is also an important 
factor,’ and therefore, the calorie needs should bo a function of both surface area of the 
body and the climate. 

115. A very useful formula for the determination of the surface area, based 
on height x weight x a constant has been worked out by Dr. D, Du Bois. As a result 
of this work, it is common practice now to take as the bindamental unit the output 
per sq. meter of surface area. 

The actual formula is given by the expression: 

0.425 0.725 

S == W X H X C 
log S==:0.425 log W + 0.725 log H -h log C. 

where S = Surface Area. 

W — Weight in Kgms. 

H — Height in Gms. 

C == Constant = 0;007184 



71 


A STUDY OF HFIGITT AND WFIOTIT OF CASTFS AND TKIDFS OF GUJAFAT 

Booth and Sandiford of tho Mayo clinic prcparoii a chart for computing tlio 
surface area of the body from height and weight. 'Fhe values that are gi\'en below 
have been found out by j)lacing the corresponding readings of weight and height 
on the chart and rea<ling out tho values of surface area as given in the footnote. 

116. We shall give an estimate of the surface area so that the basal metabolism 
or the minimum calorie requirements can be estimated from it. The basal metabolic 
rate is given by the expression SX40calper hour where S is surface area in 
sq, meter. 

117. As we are considering adults only i.e,, individuals of 18 years upto 48 
years of age, our conclusions will be limited to this range only. There is an increase 
in Basal Metabolism Rate as we advance in age in all tho social groups but beyond 
tho age of 43 years as is given in the Tabic 4, there is a decreasing tendency in the 
B.M.R. which is true as old people generally retire from active life. Tho rate of 
increase in the B.M.R. is more rapid in the first three age groups i,e., from 18 years 
to 33 years of age which is considered to be the most vital part of the whole life in all 
the fields. In the later and less active part of life, the rate remains more or less 
uniform and the intake of food is mostly utilised in maintaining the acquired state. 
It is also true that there is a slight decrease in the B.M.R. after the completion of 
puberty, which rises and is maintained aften\^arcls. The racial classification on tho 
basis of B.M.R. is attempted here, though^there is not much startling difference in 
the values of S.A. for different social groups at various age groups. 

118. In the first ago group the arrangement is as follows :—Bliatia, Oswal 
Jain, Nagar Brahmin, Rajput, Luhana, Bhadela, arranged in a descending order 
of S.A. at one end, and Kunbi Pattidar, Audich Brahmin, Artisan, Koli, Miscellaneous 
Group I, Machhi Kharwa, Bhangi, at the other end. In the second ago group—the 
relative position of the various social groups is with the Bhatia, Bliadela, Luhana, 
coming at the top, Rajput, Oswal Jain, Nagar Brahtnin, Audich Brahmin, Kunbi 
Pattidar as the intermediate groups and the Artisans, Koli, Miscellaneous Group I, 
Machhi Kharwa and Bhangi occupying the lowest position. 

119. In the third age group also the arrangement remains practically the same 
with Bhatia, Bhadela, Luhana, coming at tho top, Rajput, Oswal Jain, Nagar 
Bralimin, Audich Brahmin, Kunbi Pattidar, occupying the intermediate position 
with Artisans, Koli, Miscellaneous Group I, Machhi Kharwa, and Bhangi at the 
bottom. 

• 

120. In the fourth ago group the arrangement is that tho Bhadela, Bhatia 
come first, next to the above groups are Kunbi Pattidar, Luhana, Nagar Brahmin, 
Oswal Jain, Audich Brahmin, Rajput being last of thsse groups. The position of 
the Artisans, Koli, Miscellaneous Group I, Machhi Kharwa and Bhangi remains 
undhangsd here also they come in llie end. 

Craidtshanh E. W. K. ‘Food and Kutrition', Edinburgh p* 54. 
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121. In tho fifth age group, other groups bdiavo iu the same way o.vcopt that 
Kunbi Pattidar occupy the highest position here. As there was no iudivuhial in 
tliis age group, of Bhadela, wo could not consider them. Hero also the Artisans, 
Koli, Mi.S( eIlan('Ous Group I, Machhi-Kharwa, and Bhaivgi occujiy the last position. 

122. In tlio last ago group, the Bhatia, and tho Bhadela remain where they 
were in the ]irevious group, but the Bhangi liave joined the Bhadela and the 
Bhatia. Bhangi have come with the Nagar Bralimin, Oswal Jain, Kunbi Pattidar, 
and tho Luliana, have been displaced a little thus coming with .\udioh Brahmin 
and Rajput in the group arranged ne.vt to tlie above. Of course, (he .Artisans, 
Koli, Miscellaneous Group I, Machhi-Kharwa remaining at the bottom. 

123. On the basis of the classification of the social group > at various ages \vith 
rosjiect to B.M.R. we find tho Parsi, the Bhatia, tlio Bhadela and tho Luhana come 
at the top, with Audich Brahmin, Nagar Brahmin, Osw'al Jain, Rajput, Kunbi 
Pattidar occup 3 ing an intermediate status while the Koli, Artisans, Miscellaneous, 
Alachhi Khanva, and Bhangi are at the bottom. 

A. 

124. The high basal matabolic rate of th(i Parsi may have been influenced by 
the fact that tho Parsi measured belonged to the middle class, with a pre¬ 
ponderance of the upper middle. The racial status of the Parsi, also should have 
some influence on the estimate, as the Parsi are a taller and stronger group 
even todav, though we cannot say the same thing with regard to the lower 
income groups, and the mixed elements. 
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Table 2, Showikg the Number of Individuals of Castes and Tribes. 
I'alling Within Various Age Groups 


iViic Groups .. .. Ykars 

18.5 

23.5 

28.5 

33.5 

38.5 

43.5 

Total 

Below 
18 yrs. 

Above 
48 yrs 

23.5 

28.5 

3.1; 5 

38.5 

43.5 

48.5 


Social Groups 

♦ Nagar Brahmin .. 

21 

22 

22 

10 

8 

11 

94 


2 

Auflich Brahmin 

28 

20 

21 

14 

7 

7 

97 


T 

Luhana . 

27 

35 

33 

18 

8 

5 

126 


6 

Jlajpnt . 

Bhalia . 

10 

19 

24 

12 

16 

10 

91 


10 

5 

7 

3 

6 


4 ! 

! 29 


. • 

Oswaljaiu . 

3 

14 

27 

42 

1 6 

7 : 

99 


1 

Kiinbi Patidar 

16 

13 

29 

20 

8 

13 j 

99 


1 

Artisan . 

34 

20 

25 

17 

17 

7 ! 

120 


6 

Wagher . 

8 


45 

18 

' 3 

4 i 

115 


2 

Bhadela . 

3 


19 

15 

.» 

3 

51 


.. 

t ^Miscellaneous Group 1 



32 

21 

15 

6 

132 


3 

Koli. 



32 

! 12 

4 

6 

117 


1 

Machhi-lvharwa 



42 

16 

14 

14 I 

114 

*1 

18 

Bhang i . 




5 

2 


40 

1 

2 


* in ^ cases age was not given, 
f In 5 cases age was not given. 


Table 3, Showing the Surface Area in Sq. Metrics 


Agic Groufs .. Years 

18.5—23.5 

23.5-28.5 

28.5-33.5 

33.5-38.5 

» 

38.5—43.5 43..5--48.5 

! 

Social Groups 

Nagar Brahmin 

m 

m 

■ 

m 

■ 

m 

Audich Brahmin 







Luliana 



1.59 

1.54 

1.57 


Rajput 

Bhatia .. 


1.50 

1.54 

1.45 

1.49 



1.57 

1.71 

1.62 

1.61 

1.71 

Oswal Jain .. 

Kunbi Patidar 


1.51 

1.54 

1.52 

1.54 

1.56 

1.41 

1.49 

1.51 

1.56 

1.70 

1.57 

Artisans 

1.41 

1.44 

1.44 

1.43 

1.46 

1.36 

Bhadela 

1.44 

1.57 

1.61 

1.66 

, . 

1.68 

Misc. Group I. 

1.37 

1.40 

1.43 

1.39 

1.42 

1.40 

Koli. 

1.36 

1.43 

1.45 

1.42 

1.41 

1.41 

Machhi-Kliarwa 

1.40 

1.42 

1.47 

1.35 

1.45 

1.40 

Bhangi 

1.30 

1.33 

1.32 

1.41 

1.36 

1.56 























A STUDY OF HEIGHT AWD WEIGHT OF CASTES AND TRIBES OF GUJARAT 


Table 4, Showing the B. M. Rate in Cal/Sq. Metre of S. Area 
FOR Various Communities of Maha Gujarat at Various 
Age Groups 


. 

Age Groups .. Years 

18.5—23.5 

23.5—28.5 

28.5—33.5 

33.5—38.5 

38. S 3. S 

43.5—48.5 

Social Groups. 

Nagar Brahmin 

Audich Brahmin 

^ 58.8 

58.0 

61.2 

61.6 

64.4 

63.2 

56.4 

60.8 

61.2 

60.0 

62.4 

v58.vS 

Luhana 

58.0 

62.8 

63.6 

61.6 

62.8 

59.2 

Rajput 

Bhatia 

! 58.4 

60.0 

61.6 

58.0 

59.6 

57.2 

1 61.6 

1 62.8 

68.1 

64.8 

64.4 

68.4 

Oswal Jain .. .. 

60.0 

1 60.4 

61.6 

60.8 

61.6 

62.4 

Kunbi Pattidar 

56.4 ! 

! 59.6 

60.4 

62.4 

68.0 

62.8 

Artisans 

56.4 1 

! 57.6 

57.6 

57,2 

58.4 

54.4 

Bhadela 

57.6 

62.8 

64.4 

66.4 

.... 

67.2 

Misc. Group 1 . 

54.8 

56.0 

57.2 

55.6 

56.8 

56.0 

Koli. 

54.4 

57.2 

58.0 

56.8 

56.4 

56.4 

Machhi-Kharwa 

56.0 

56.8 

58.8 

! 54.0 

58.0 

56.0 

Bhangi 

1 

52.0 

53.2 

52.8 

56.4 

54.4 

62.4 


Table 5, Showing the Basal Metabolic Rate in Cal/Sq. Metre of Surface 
Area Amongst All The 23 Groups of Maha Gujarat of All Ages 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 


Basal Cal Re- 


Bhatia .. 

Koli 

Artisans 

Bhil 

Misc. Groui> I. 
Misc- Group II 
Kunbi Pattidar 
Sunni Bora 
Miana .. 

Mher 

Rajput .. 

LuEana 

Memon 

Khoja 

Bhangi 

Nagar Brahmin 
Bhadela 
Oswal Jain 
Machhi Kharwa 
Rabari 
Wagher 

Audich Brahmin 
Parsi • 


64.4 Cal/Sq. 

56.8 

57.2 
56.0 
56.0 

6 i .’2 

58.8 
64.0 

65.2 
60.0 
61.6 
61.6 

62.4 

54.4 

58.4 

64.8 
61.6 
58.0 

63.2 
63.6 

60.4 

66.4 


[. of S. Area 


quiremeiits. 

1545.6 

1363.2 

1372.8 
1344.0 
1344.0 

1468.8 

1411.2 
1536.0 

1564.8 
1440.0 
1478.4 
1478.4 

1497.6 

1305.6 

1401.6 

1555.2 

1478.4 
1392.0 

» 1516.8 

1526.4 

1449.6 

1593.6 


♦ Wo shall discuss the Parsi along with other groups with regard to their stature 
and weigfht later on. 
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DIAGRAM SHOWING THE DISTRIBUTION OF STATURE OF CASTES AND TRIBES OF MAHA-GUJARAT 
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